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1.0 DTRODICTIN

In rece.! yearn there ton heean

arcnt murd

world wide, in marketing new “orma of £lavouresnbianced

Iiquid milk. Milk hasea sctt drinks and higverages
continue 12 receive = cousiderable amount ol attention
in the literatiurs, reflectinrn a crowinag awareineas of

the notential of theee priducts 40 vhe maviketr nlage.
Recent trendr show taat beveracs moarkel o oo ol e

most Iverative In the food fadigtey auld ©. 00 aconeemied

with new pr2aduch develodpmasnt In Lthe Axf vy ioTunbry are

constantly strving to develop newinilk ! ined Loverages
which £ind - a ready market thardhy »roviding yet another

acon nd - cutl et for milks

& eurvey in Ve @ onrly svoped a mo
of Alet and bienltn gMieern ol ot wads tavine o O e st
impact on thr et ag of JLTTcrent tynaes of 1igpid milk

{( Wriaht, 1927Y, 1 survey 5 Fhe Jlevoured mille merket

indiceted thai voles oL thegse potdectes Increassd in the
UeSeA. by nenxly 20 par cent natesen 1270 and 1980

{whits, 1282}, In the cowmtric~ of Burmieosan Soonomic

Communj tv, the ner compits ctodembion of Dlavioared milk

during 1900 wne bicheant in omark (8.4 erd, Felloneed

vy Belaiwn/Tocaaourge (509 1;d, tha letiarl and s 5.7 ko)

and Federal bep!dia o8 Srmemy (4.3 k) (01

b ongedd, 1902)

FEF R

Conslderyde increase I yooimgt sl fo reeeall veors

I Pt

appgors {0 havs ctimula2tad tie fmacination of sl vy Eond



s

orocessuls in western World in daveleping new forms of
yoghurt and yoghutt type acirnified milk based beverages,
In addition to set and starred type yoghurl, drinking
typas of ynghutt have beaceme very popular, Urinking
yoghurt is prepared from swestencd low Tat milk using
conventional yoghurt cultures. It has a suitable

cons istency to be diinkable at low tomperaturs and
usugliy nas a fruit flavour, A Danish dairy is?rabnrted
to be manufacturing drinking type yoghurt with %0 diztinct
flavours {(Anon, 1546). lyve and Mathur (1986) while
discussing aboubt dairy proseésing industry of 21st century
haw predicted that during early zﬁst cantury, a large

puwbesr of pewer daliry products are llkely Lo emerge

Sy

hauing noveity of lavowr, texture anc structure, The

use nf dalry by-producte in food inuvustry le likely to

increass in general,

Food packaging is another growing activity the
world over, due tu Lhait numirous stivantogus to Lhe

industry as well as to the consumar, Aseplic packing of

milk, fruit joice ard milk based beversges, common else-

b

whera in bhe weild, 15 a0 receni phonomonos i lnadig

(veernreju, 1588), The markst for mod.t ied atmosphere

packaging (MAR) is relstively new having zuarged during

tha latar part of 1980«, [t is already (' rocasted that

it will be the faster growing fuctor af Foer packaging

over the ne.t feu vears, 1t is now a dynanic and fFast

changing markel, sioow, it offurs honosfils Lo Lhoe retailers

and customers alike, The sxtecdet shwif Jire of groduct



is anothar impertant aspﬂct.uhicn is transforming the
distribut ion chain offering the relksiler grester

flex ibility in stock contral and distribution, To more
fastidious and hesalth conscious consumey, it offers the
choice of fresh chilled products with less oT no

additives or preservatives,

RAceording to Prahlad (198?}, if lndia'numﬂer
of sott drinks, milk base: gr etherwise wsre aon incl ina,
They are becoming popular dus to reasons, such as woTe
profit margin, convenient aseptic packs, long storage
1ife, etc, A varisty of brand names {Choco-shakae,
Elaichishake, Goodmess, Grematshabs, Frootl, Appy, Unlrruiﬁ;
Jive, otc,) have proiiferveted, dispensing wilk ang fruit
drinks, in popular flavours and their number is gn the
increase, All thess drinks rely on the aseptic packagiﬁg
system. Dasides expleining thu reasons for the poptilarity
of these products he concludad Lhat this davelopmant ig
both timely ani topical keeping in step with the life

style of 2 genersation that has taken to the fast food

culturs,

Many of the products produced ave with technical
informat ign berrowed from [oreign collaboration which have
‘lsad to many problems in processing zud storags of the

product under Indian conditions,

-

The scidity ox pH doz.li8¢ py consumer: in these

products vary according Lo the Flaveou) decired, In most

of the gcidified dalry products amd Looblic Leverages,
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bacterial culture is usza, Seynral workers have
considered that diract_acidification.may offer adﬁantages
over traditional culture metheds in the continuous manu-
facture of acidifisd doiry products, The aduenlagez may
inglude the sliminat ion of exnensive malrntenance and
propagation of cultures, great®r uniformiiy in products
and better keepiny qualities. UDirect acidificetion is

yot another approach bo make products sliniinr to cultured-
type dairy products. It is comparatively nuultachqiqua,
and is not highly developad when compared with other dairy
“process ing mesthods, Continuous Increase in populat lon,.
along with an incivase in popularity of soured products
are likely to combine together in en incieased productlon
of acidified dairy products in future {ahin, 1971).
Sayveral materials are available for direct acidification.
Many of them usuglly contain, in additicen teo a coagulating
agent, a flavour concentrate and stabilizer, Lactic acig,
citric acid, hydrochigric escid and other food grade acids
have been userd sucvressfully 1 Lhe manufactura of éourad
cream, artificial buttermillk, diirorent cheoses, yoghurg
end other miscellanovuus prodvets nnd bwwerages (Hahim,

1971; Fox, 1978),

~1Lactic beverages are mostly prepared using raw

mat@rials such as uwhey, skim milk, puitter milk or wuhole

milk with additives, sucl as stebilizer:, coloyiing and

flevouring agenis, fruil-flaveurs or fruit-juices, etc,

The lactic Leversge 1s assentially prepared by using

cultures, The anformation regarding directly acidified



milk heverage:, are avallablo wmostily in tho pa tunl forms.,
Also no published informatics is avallable aboubt various
processiny pavameters and physicg-chemical prope rt iss

of directly acidiiied milk baswd hoverages,

Davélopment of direcily acidified milk based
peverags will have a good scope in our countrty alsd.‘ A
systemat ic attempt therefore, needs to be carrisd out
for formulating and standardizing the condition for bthe
development of acidified milk based beverags using .
various ingredients., Ffurther there is s need tg maks
morae deteiled studies on thes different processing. |
naregmuters and thwic effect on the physicu—chamicél
propestivs as well as on storage stebility of scidified

milk based beverags,
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The publisked informatisn on acidified milk
baverages ant related preducts with specific reference
to tha compos ition, manufacturing technique, protelin
stabil ity, and role of staebilizers &nd ewulsifisrs in
low=-pH milk based beverage is reviswed in this chapter,
This review slso deals briefly with the classification

and present trends in bsverage manufacture and sals.

2,1 CLASS IFICAT ION OF BEVLRAGE S

Beverages are raady-to-sarve drinks preparad
from fopd ingredients or from their by-products (viz,
malt grains, fruits, nonay, cheesa whey, buttermilk otc,)
with or without some additives {viz, colour, flavour,
acidulents, stabilizers, salts, sussctners, (0

P
and are consumed fur varipus reascong, such a2+ stimulating

gas, atc.)
sffect, food value, refreshing and thirst quenching
quality.

Beverages, may bu ciassifisd into the fpllowing

major groupss
2,741 AL ZOHDL IC BLVERAGES

Z2.1.1.1 Carbonatad mildly Alcoholic Beverage: e,g, Beer,

Champagne, Mead.

2.1.%.7 Non~carhonstad Alcohol o Povarags:

8,9, Winu,

Whisky ain! pther dastilled alcoholic

bevetragaes,

-

2.%.2 NUN=AL COA0L 5T BEVERGR My
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2ete et Mow-alsohol ic Carponated B8verages {Soft Orinks)
a) tele Lypes with vsramdl flavourings and
coleurings 2,9, Coca-cola, Cawpa-(ola
b) Ginger ale twps with ginex flavour,
t} . Natural faivil ju;gg hased drinks,
d\ Bovarages with adied synthetic fruit colours

and flayoute ©,n, Orange, Lemon, Mango ete,
a) Frozen soft drinks,

ZeVa a2 Non-alcoholic, Non-carhonated Stimulating

Hevaragesi 8B.4.

1. Loffee; 2. Tsa; 3. Chocolate drink.

2016243 Non=-alcoholic, Non-carbonated, Non-stimulet ing
Baveranes
a) Frult or fruit juice based bhewerages e.q,

prenge juics.

b) Vegetable bsverages e,¢. tomaty juice, carrot
juice eatco,

c) Me=t broth beverages e.qg. clam broth,

a) Protein baverages, based on soyiear, fish and

peanut protein concentratas,

8) Milk bassd lactic bevarsgns -
tillk bazad lectic bewregss yitharew
axceptions {(that is alcoholic whey boversqgs

of whwy uwine, and sore cathonated Jactic drinks)

are basically culbured ur diructly acidif ied



pon-cultured) milik drinks with or without
fruit/fruit juices end can be prepared from
us ing whole miik {cvow orf bufrale milk), skim

milk, sutter wilk, cheese whey and yoghurt,

2.2 PRESENT TRENDS IN BEVERAGE MaNUMA CTURE
AND SALE

il

$ince severe heat-treatment for prolongéd tims
causes undez irable changés in‘tha putritive and organo-
laptid\ﬁrdpeftiss af the food, heat 3rocaasing_mathpds

and téehniquas have been modified ogver the vyaars in an

affort to minimise these defects, The currant Srand is

ta,usa-cdntié;oua processing with short timo npplication
of higher tamparature., The major advantwges of higher
temparature short-time pfncessing and aseptic packaging
are long shelf~1ife and stability at amkisnt temperaturs,
low energy cost for processing, improved Fléuour, lightser
weight, lower snipping and storags costs, and other

assorted bznefits,

Qurrantly many truit juices arndg fruit driﬁks
end beverages &r¢é heing plocossed by aseptic 'Pﬂukﬁging.
into Tetrs pack or Brik p{k cartons, using thicxaniné
agents such as ML, pectin and xanthan gum {(Glicksman,
1983), | | |

seft drink industry has grown vécy rapidly in
India duriny last decade, - Uodu ard Guphte (1390) rscently
analysed carbohydrete conteénis sr.l composition of some

selected bavsrages acld in the open maricetl, Thay found



that in carbonateu drinks, thu pr generally ranged between

2,37 to 3,10, In case of fruit based soft drinks the pH

rangad betwean 2,93 to 3.41. for milk Lasod soft drink,

the pH ranged betwsen 5.89 Lo 6.39, GULRToLE an

idontified as prudominant sugar in fruib bLased beverages
2y

P

while glucose was pradominant sugar in moszt cxrhbonated
beverages., The lactose and sucrosc were idenlified in
milk based beversges, ihe total scgar content of fruit
based beverage was fount to be higher than carvonated and

milk tesed bsverages,

With the r;.i'uaiiability of aseptic packaging
system in India,fruit processing industry. is undernoing
rapid change, Newsr developments in Lhe arua of agoptic
fFillers, faster and nmorn ofiiciont f‘ill..'llu,_; ugquipmunt
that_uill vgual Lha spvud ol cuany and oy auupbLe poukay lng
material with improved harriar.propertias nava taken place,.
In view of its innumerable advantages aseptic packaying
has great prowise in futurs ysars. In india beag inn ing
nas béan made in the packaging oif frult and milk beverages,
soy~products, ete, in unil packs and fruit pulps in bag-
in box {Kumar, 1984},

Fuprt packaging is a grouwina activity warld ovar,

In foog industry, cvackaging plavs thu dominnnt a2 in

=

o

market ing and in the tobtal wanufactaring aztivity, food

packaginy costs hove doblzd in Lhoe last Few years, but

Tthwiv vel obiuge gonls baove reasined siLablo at. 2hout 24 per

cont of the tatal wenuiachturing cesh (Vewvaraju, 1984),
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Newsr packag ing duvalopmenis in this fleld are alruady
bringing pumerous asdvanlager bo Lhe industey oo well as '
to thu cunsumer (shwnoy, 19843, tsept Lo packagme of
miik, fruit juice and soy=-based bavarages, comwon Jlsu-

where in tho world, arc a recenl phonoseonon e bod s

(veeraraju, 1384),

devalopments in packaging, partLootarly Lhe
introduci lon of 250 ml brickebiss with a straw al tached
to the side, have had a pronuvunesd effect pn salaes,
Lejeune (1984; Ffound that the wide diversification am
developmsnl of tho market for flavgursd amllk agd drinking
yogqhurts in france, The output of flavoured milk in
France has incesaced frowm 14 mill lon litres in 1570 to
3G million litres in 1983 with chocolata and sirawberry
'heing the most popular flavoutrs, The output of drinking
yoghurt, first marketed in France in 1974, has increassd
markedly butlt partiy at the expenss of conventiponal yoghurt
sales, It is anticipated that these producis, aimad ’
prima:ily at children, will oncourage continued cunsﬁmption

of dairy beueragss in later life,

Thes putput of fruit flavoured milk in 1984
in Germany was wst imated at 39,000 tons, znd that of kefir
- and traditionel German sourec milk at 130,000 tons (Anon,

1985a).
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Fede sl Achd if e milk doverages Wiltnout Fru it Juice

a) Carhunatau_ﬁeueragas

Hawbhornu 8t al, (1977) developsd a carbonated
plneapple Tlaveursd beverage containing 16.0 per cent
sugar, U,32 p8r went citric acid and 7,0 por cdnt milk
with flavouring and colouring, Tha produci was pasteu-
rizad gr staril ized in retall containers, Addition 6?
0.03 per cent tri~sodium citrate befere neatinn was found
to givs very good cloudimess, Fratﬁing capacity and

- improved tasts to bths product,

Al 1 Mohlmoud end Heelsbergen (198(0) claimed the
preparstion of carbonated milk drinks by uuing a mixturs
of milk and milk products with carbonic aczid and/or
savouilias, sweshenurs, viktaminy, mineral: and preserving
agents with ov witheut pruservab bve troolment,

t

b Non—carhonated boverage:

Jdashler {1979) dovelaped milk based beverage
which contalned 80 pev eant of 3.% per cent faot milk,

10 = 11 nar csnt nigh fructose maize solids, 0,10 per cent

xanthan gum, 0,14 p2r cent carrageenan, 0.40 per cent

carthoxymethyl cellulose, plius flawourting anid ceolouring

and water Lo 100 p«er conlk, Tho hoverage was adjugtad'to

pH 4.1 — 4,5 with fuod grads loclic ackid or 50 per cent
citric.acid volution, homogenized and kept under refrie

’

gerat ton,

A method For wandfacture of acidified milk -

beverage witii 1.5 = 4,6 psr vent milk-4NF hod alse been
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.‘/

claimed, whiuh lawained ctable without precipitation and

separal ion (hnun; 19745,

T akahats (17980) prapavad a stabila, vmalified,
acildifivd whole milk beveiage oy adding an agloaous
-

splution of locust nean gum (0.34£) te whole milk, agitatin
thHe mixture uhila adding an scidifying agsnti ab 35%-60°¢C
to form an acidified esamulsiun with a pH of 3,4 - 3,6,

The amulsion was further stabiiized by homogenizing.

The product was then sterilized end filled in suitable

containars,

A stahiliyed acidified milk bev3rage was
prepared by subjecting acidified skim miltk vilh & pH of
235 = 3,75 and a miik~5iF content of 0.7 - 1.5 per cont

; . b 0 o, . ,
to UHT truatwmunt ot 120716070 for b mory bhan TU =@,

and auditing suyar &l a rate ot 8 -~ 13 pert cent fullowing

the heat treatment (Yasumabsu et al,, 1580).

A process for acidified heverage from yhola

milk had' been patentad (Anun, 19815). 100 um Cang sugar

end 3 om lcrust bean gum were dissolved with stirring in

2080 ml water at 857G, This was mixed with 400 mi whols

milk, Latar 1 om citric acid, 4 ml lactic acid and
0.% ml lemon Flavosur wiTs added ab abeut SOPC. The

product was stirvyed For shout 20 wmin, whilst maintaining

tne temperature at 569C, More citris acid was then added
to adjust the pH to 3.3, and the product than humoganizad

N - _ .
and pasteurized at B0O'C, The product was rclsimed to be

stabls without curd separation,
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wim et al. (1984} reported the praparation
of acid milk gel bevserages frus whole milk, skim milk
or dilutad milk with the sddition of sugar, carhoxymethyl
cellulpse and gelatin, as well as lacktic or citric acid.
Dptimum organbiaptic scortes were obtainad with whole
milk containing (.25 pear cent sach of addeﬁ iactic acid

and c¢itrie acid,

Ze3.1.2 milk-Acid~Fruit Juice Boverages

s

A Britisi palent taken out by a Japaness
firm (Anun, 1974) covered n grape juice flavoured dalry
drink based on aqueous solution of sodium casvinats,

citric acid and S par cent added grape juice,

N ishiyama (1376) reported ahuuL appl§“juib9
“flavoured milk bevorsge wnich was prepsrud by dissolving
200 gm of sugar in 40C mi of water, Follcuyed by hoating
at 80°C, After cooling to 15°C, 540 gm uf cold mllk,
160 agn of appla.juinu preparat lon wnd sterilized water
to make upto 1400 ml were addsd, The apple juice
preparation'coﬁtainad 4,2 - 6,0 perx cnnt‘(u/v) spdium
carboxymethyl cellulose, 10 -~ 50 per gont (u/v) fruit
juice and 3,1 - 5,0 per cent (w/v) citrir, lactic, malic
orT tértariu acid in an agueuus medium, The finished

drink had a pH of asbout 4,4,

Tabbennoff (1973) reported the preparation of

alcoholic milk Jrink containing acid fruit juices, alcohol

and milk conbsining laclic acid aowifor L Lalin,
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Pedeted Acidic itk = Fruit Liiing Bevuragss

A peverage was prapared from natural grape
juice, acid milk w~¢ sugar, and its stab il itby was studied,
Ths grape juice pachin content was found Lo Ua'inuersaly
proportional to the stability of tho blversgs, Hab (1975)
ren roed thgtlthu pecknase troglment o! Lhe grape julce
could get a stable product at pasteurizat ion treatmont

of 85Y(C for 20 amin.

Arolski st al., {1977} prepared a durable

- fruit-dairy and vegetable-dalry drinks. 7Tna dripks wers
preparad by adding sugar syrup, péctin solution ang fruib
or vegatable mash Lp spur milk in that ercer, deaafating
the mixture, homogenising under pressurs at 1SB~2DG atm.,
starilizing in a plate heat Bxchangér at 120%-125°¢ for
5-6 ssconds, followsd by cooling to 95”-1QU“E. T hu
steril izeod product then bottlad and the buplties ssaled
with crown corks bafore receiving furthar starilizatién

t rsatment at 85°-90°C for 8-10 min., and being cooled
finally to 359¢, & typitui compos ttion for {fruit dairy
drink hod fruitmass 35.C por cent,so.r wilit 36 por cent,
sugar syrup 24 per cent, pectin 5 per ceni-end citric acaid

Cel = 0,2 par cent,

2.3,.1.4 Pillk=-Frouit Juice Fijavoured Sour drinks

-~

0T HBeveianss

Mo Cabu (1996 deyslopad a o1

L thot (¢ :
was clala2d;uusuld not curdls on pastourira--

Ll Clavowred milk
drink which.

tion or sterilization, Vho process cansisted of adding a
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spacinl pouckin propavabtion Lo the raw nillk, folilowed

by Fruit julve and sugar 2=-10 min, later, After holding
for fucther jL min, the milk was pasteurized or

starilized in the nortmal way, .

doesburg and VYos {195Y) reported a long shelf
life acidified milk drink, The best resulits wire obtained
by addinog a high~ester pactin powder, mixed with suqar,
tp the milk pver a 10 min parins while stirving continu-
ously, adding fruit juice until a plt within ths range ¢
of 4,2 = 3.0 {optimum being 3.8) was reachod, and waiting
for at least 10 min, bﬁfera parteurizing the mixture,
It should be peossible to heat woll-praparad mixtures at
100°C far prolonged periods., Liquid pectin preparation

could alsc boe used,

Stabil Livd milk-prange julcd Lovyerage was
also developud in U3& (bhuuhunhurg s wly, 1971). The
preterrse fomulation contalned 56,4 par cent whole wilk,
38,0 p8r cent orangs juiee, 9,0 par went sungar and 0,20
o8 cent carboxvmathyl collulose. The product claimed
tov have a shelf Life eqgual Lo ov bettar Lhon Ynat aof

erdinary homogonisoo milik,

Luck and Ruedd {(1972) vemonstrated that it

was pnsaible to mix natural Froib-juicos with milk

withput cutdl ing, provided 2 svitable stabili-or is added and
to make tasty, rafrachiny and nutvitlous haverages,
Carboxymathyrl vpllulosg was-louny Lo vtabiiilze milk

against curdl ing when heated tn 9590 at oH 4,6 - 5,0

while prupylone gilvesd alyinabe (FGAY o o diiced milk
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at 95%¢ in the pH range of 3.9 ~ 4.5, Howaver, frouik
juice flavoured milk was prapard using 40 per cent
fruit juice énd Y] ﬁar cant milk, Carboxymethyl
cellulose or pfépylene glycol alginate al the rate
0.25 pér cent. (by weiqht} and sugar at the rate 5 - 10
per cent(by weight) was disuclved in the fruit juice,
After cooling to 40C, tre wilv and frulit juice mixture
were mixed uull; ieat traatmenst al 120%¢C beyond 15 min
was found to coaguiate the protein, The hsat stability
was nﬁt improvad hy tne addibion af KH2PUa {Luck and
Grothe, 1973).

A refreshing nutriticus drink with a pH of
lsss than 5.0 has been dsuvaloped From a éﬂmhination nf
milk and grapw fruit jule? in New Zealond (P:nffitqmj.Moow,
1974), 1ha forwulation consisted of 35,8 por cont (by wt)
of milk, 28.J per caeni grape fruit juice, 5,9 per cent
sugart and 0,2 per cent stabilizer, fhe processing mothed
has besn described, 7The product afier grsheating to 50°(¢

gnd doubls homogerization, was HIS! pasieurized at 1769¢

for 19 suu, befpiv beley Dobbled Wi Canneni,

{gne (1976) stabtaed that the hlending of milk
with acid fTruit julces withoul causing curdling

3.
L

facilitatsd by adding uplo 4 por cent of hickener
mixture, consisting of 7 - 22 ner cent carboxymathyl

cellulese and 76 - 93 per ownt y2lstin, The fruit juice

remainad withip the product as 2 finaily dividad, widely

dispersad mixture without netliceablie griinness,
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Guhih\anJ Jain {1479Y decesibed a process for friit
rlavourad tcuu:;ge caus with botfaioes! or cows' milk.
Apple, bananz and.orange juices wers mixsd with the
milk along with 6.0 per rant sugar and 0.2 wer cent

stabili.er,

}{cr‘n L ;-'i’.a} Love A pru};mm o Ve Lho
manufacturs ot {ruit flavourod milk, én which uhola or
partly skimmad milk wae blended with comminnted truit
Flesh ani/or the juice of guava or mango f1oll, sach of
3 = 15 per cant by volumg, Tho risk of milé cosqulat ion
was reduced by thw Igu scid conbent of the frulils ased
‘which alsg suppreszod en excescive Format lon ol qastiic

acids,

Adams (f?BU) has devalepad a carbonashed
strawbsrry apriceit~flavoured milk baverage callsd ‘igda-
milk', 1t is made Ly bubbl ing CU2 through a biend of
water, dried skim milk, fruit juice, flaveuring, eto,,

then filling into bottles. It had a2 shelf 1ife of upte

6 wmonths, . _ ”
24302 CULTURE U QNQKBR ACIDIFIED MILK HEYERAGES

Fiixtures of milk, fruit Juice

T

'y oTnanlic acids,

flovouring ogoents and sugar are Formunbod wibh propionic

auld boacteria o yilold cowpos il loge pounusing un iguu
Flavour aral improved presarvaltive propribivs (Anon, 1970).

. Golaid {19707 Jdtwelopaed a someuhal sioilar

teverage by . protoss dnvolvicg heat treastwenl of skim milk
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st 50%-95Yc fer sl min.. edcitions of 5 per cent sugar,
,u

cool ing to 9270 and tnocwl st ing with 2 per cent of a

mizoy utavter culloere conwisting of Laclobacillun

bulyaricus =nd blraplytecois lLact is as well aw lactoue

and sucrpse~-fermenting veast., The mixture was botitled,
"01 19-t1 hours ur-d H-nem \ﬂscnfguély Shaking. before being sheved
incubsted at 28°-30° ¢/at 8 ~1¢°C fur 26 hiv te prevend
further farmentation. The bevsrage conteined lithla
aleehnl, had @ thick, creamy consistoncy and a sour-
swaedt {lavour, It coulc also be flavoursd with fruit

Juices,

G rozdova (19?;) re0rhed develeopment of a2
product known as Bhplodost®, using skim milk. The
1)rucm§s invol vod protengud beat Lrvolmont of wild For
3-4 hours at #8%-juct L, cuol ing to 4y® az'e, incubatiop

with a b per centl starter cu) ture mixture based on

4 parte of 3 themmephilus to 1 psrt

of L.buigaricus

and bottling in HU0 ml botiles, The produch cpuld he

entiched with protein by the addit ion of ¢ricd skim miik

or by concentration bnraugh evaperlat ien, ana S par cent

sugar could aleo be added, the swestened preduct

containing 14 par want total solide,

Fech et E}_. (’IQ?&’I) stoudied tho pigperties of
Lebifidus in combinuticn with obther cultyrus for the
product ion of fermenied milk drinks, upilyi an Austral ian

WOIK8T nhad stuoied the sulbtablility of O1it sient mulk

products Fou whitening soft drinks (hundersan, 1974},

Sweeteawnd condenses milk in pasticulay has Lean found



suitable for . woducipng @ stable cloud in soft urinis
with pH valuss betwsen 3-6, altrough xing formation on

the sunface required further investigation,

Leveand Patkul {1775 reported devejoprent of
cultured milk beverage naved Murunga®, The process
consistued ot claritving milk, pasteurizinng, cooling and

incubat ing with a wix8d culture including : - laetis,

i

L.acidophilug, L.bulgaricus and Candida species, and
adding the lactic cultures and yoasts sopnintuly in the
ratio of 2,0 = 2.5 ; 1.0, UWh2n acidity of 852-90°T uas

reached, the product was agitated for 10~15 minutes

wvith s anultanvous aeration, after which 3t was coolad,

hrﬁlaki EL al, {1980) gave = prncéss foL the
manufacture of frult-milk or vegotables milk buverages oF
long storage life, involving the wmixing ¢l 20 - 40 per
cent fruit or vegetable puree with 35 ~ 45 par cent

cultured skim milk ¢r whole milk, as wel)l zs apple pectin,

(™3

sugar sytup and l,1 - 0.2 per cent citric acid, the

mixture peing heated and storilized,

According to a Japanese patsnt (Anon, 19804
a fermented milk hLBviTage wae pripared by culturing s

Lactgbacililus spp in a wedium containing no casein,

fellowad by mixing tie fersrentation weiinm with milk
protein, suga)r and acid, Protein procip itat lon during
thie ferméntatwn «tage was rclalmed to bo avoided by

adopt ing this proseivre,
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Plachaie e -0 RN ru;:s;;:tmi cultursd
sg0/n ik preduct consisting of 15 psc ocenl liguid whole
CBGQ, b ﬁer cent oried Skl mflk. 4.0 per cvent sugar,
0.2 per cent etghilizer and T4.6 per ceni milik (3% fat).
[t was mace by doacsolving tho lngredisnbs (excopt the
qu)'Ln the milk at ﬁlPL, bumogen izing tha wmixture,
heat ipg to chout 85°C foxr wore than 50 minutes, cool ing
to 459¢C, with the egg being stirred in preferahly at
below 70°C, Special cuiture of L.bulgaricus and §, .

thermophilus wers then addad, the mixture incubateo

and the product coolad to 4%¢c, The panduct was intended

as an altevnative tp yoghurt,

Vrdol jak ond Kvsev{1983 ) describes the develop-
ment of a fermented permeate from ultra-filterss milk,
The permeate obtained From 2.1 - 2.7 paer cent ot millk,
avereged pH 6,35, lactose 4,06 par ceni, protein 0,32 per
cent, fab 0,03 per cent and minsrals 0,37 per cent,
‘Permaate was heatsd to 100°C, decanied carefully, cooled
and incubated with 2~3 per cent lactic acid culture,
Following the addition of varicus filavouriag agents
including rum, coffee, blackberry, pinwapple or citrus,
it was used successfully as a bauss FPor preparation of
pleasant beveregus. [t was reported that those fermented

Cwith yoghust cul ture j:roduced  tha best praduct,

Prakoppnove &b al. (174} invostignted the

possibility o util izing o atreptococest culture (25 25)

isplated from aues'! milk luap chusse, in the production
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of cultcered beverage, The ooltule was aidded at the

rate of 10 wl/likre {wilh or without Latlobatillus

bulgaricus) Lo howounlsud, paciourized wllk wooldd

to 30°-35%¢, Uptumum otyanoleptic scorus Yor the
resul ting beverage were obtained with Lhe addition of
.2 ml of L.bulgaricus culiure per Litre and 1nuubétinn
at 30%C for 1618 hours, this Geverzge had a keeping

-

qual ity of upto 7 days at 16° ¢,

# carbonaled, fermenpted milk beverage Qas
produced (Evers, 1ykaj oy incubabt ing a sovarly pasteurized
hompgan izad low Fat, swaetentd milik at 2090 with st
yoghurt coulture Lo ph 4,2, The mixture was thun cooled
Lo ISDE and  Lhe pH\UJJUSLUd Lo 4,1 wilh clibiie awld,

After blanding in walsrl contalning dissolved citrus
pectin and orsnge essence, the product was homogenixed,
temperad, ra-hnmdgsnizad, heated to 90°C with a 30
socond holdjng time, coolad, carbonated st 1.7 bar apd
packagad in gas-tight containers, The product was

rdported tp reamain staeble for at loast 6 months,

New type ol culturad milk products with
citrus fruit Fléueuring had been roportedu from the USSR
(Zobkova st sl., 1935). This beverage was made essen-
tially from 2 mix cenzisting of {(per 100U kg) 319 kg
of 3.2 per cent fat milk, L3171 <o skim wilk, Y9,9 kq
mandarin syrup, U(,1 kg citrus ecsente and 50 kg skim

mily culturs (lactic streptucocei).
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Zeda2el Concenkbrated apd oOried Cultured fiilk

sisvar et al. {1985; reported a sweetenod
acidifis? wilk cuncentrate intended tor dilution =s a
milk Doverage., The product was made in four flavours

anc was based gn milk culitured yith L.bUlQaIiCUS, blended

with sugar ip diffaerent proportions. Sensory evaluation

tests gave optimum results for a 1:1 wmixture of cultured

-

milk and sugar, with 0,5~1.0 per cent added lemon

flavour concentratu, Samples stored at voom temperature

(260-3308) exhibited Lrownlng =nd protein settling aftery
6 waeks, wheéreas rafrigaratéd-samplas (40—503) gaﬁa no
indication of physical changss after 12 weéeks, biolage
stability was mainlained by the simulbtancous determina-
tion of total soiublu sol ids, total titrateble acidity,

per cent lectic acid, pH and total plate count,

fosrerilized cultored milk beverage was

daveloped by Murakami zt al. {1974). The proocess

included the mcharical stirving of stervilized sweetened
fermented wilk (40-404 sugor) to reduce iis viscouity,
The recultsnt oroduct was Free Yrowm staciiizers and was

used far poapsting beverages by dilulion wilh ordinary

or carbonated wstson,

~Mekagasia .. (15981} patented a process

for propatvi.y sevcre;

L

by Carmantioyg worl with jactic
acig nactweyio, ihe wost was farpeonteg wibl L. Casei

N+ B . . .
at 35737 fur abeui 3 days before LBeing toncenirated
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Ghu uplsy dlidd,  Fo0l SOnsuREL Lon puypuaeh,lia W
dissolved in f1ash opir revonsbtibeted nilk wilihmwot causing

coagul at ion, prouncing o nouriciing milk,

Bele Qultured and Acidified Skis Milk Peverags

Interest wes also shown in the developmant
of different types of cultured or auidifica hauaréges.
Anon {1981 reported a pracsss‘uhiuh invoivad gasteuri-
zation nf skim milk fplicwod by cooling to 37%C.  The

cooled milk was then inoculatsd with L,bulgasricus and

incubated to pH 3,30, About 10 kg of fermonted procuct
was then mixed with 600 kg water ond ph owas ad justud to

B3¢ by lactic acld to obtain g prooouct contaoining 1

7
DW=

per cent total solids., Folloulng pasboul izet ion abt wp®e,

the pH wos readiusted boe 3.70 by the addition eof sodium

citrate solution, and usslirted amsunt ol sucrose and
. war ) _ _
lemon flavour,adcdnd, Tho mirture was rounsben rigud

. [ . . . . . .
at 907 C. It was mlelmed that the drink, sven Pollowing
storace for 6 monthe ol room tumperasture had o Jdunse
midky white colour and a stable protein dispewsion, and

gl npt vuguire thw useg ot stabil izers,
2eha3 BUTTLIC LK GASEL A DI se YEHAGLS

Gutter wilk fovesm Lhe gaw Tor 2 pumbar gf

noy Lyps of baveragus reported in the Literature,

# pasteurised bhutter milk drink with 14 dayyu

stoface life windaer refrigersted condiiion was modu Us ing

lawan syrup, yivitesu and & bhdokon g RGBTt Eig 19?U)



Jschevge (1971) - resoorted thot the

frechnosse of CuliTes buther oilk cen uve malntained guar
lony periods by o biang belore oy after aviu Wiwetion, =
mixture cons isting of a =wuges alcohel of highuer valency

ant packin, Przferably 2 3ivies of mixbure consisting

of 6% narts suner-sleehonl and 40 parts pectin were added.

to 1000 1itresuf butter wilk, the mixiture heling heoted
Cto 93%(C fov 15-20 minutes  Fure surbitol wac Lhe
pretfarsed sugar=alcohol cid-polygal cclutenic and

metivylesker the preferred poctin,

[

fobeverage was wade Ly standors ioing Trech
buttern il with craoe ta 1,0 per cent Fab, alding 2,0

par ;::mt dricd Slkim e (;_‘rxduiou::).y revonsbiybtubaed o oo

A

portion Ui"-tl"--*ttﬂ.? sllik) Lo obtain a tofal ool ids

rontast  of 11,5 per oont and pastourizing the product

Rt BTG LY I . S - L.
bt B87=87° 0, prufersably with homogenization a2l 9,9-4.7

e

Tt was then incoul=zterd idh cnitabilo Ylaechin

sl btare apd
incubatad Far 12-16 hou=~s ot 2222590 to acliity of

RSN o BPTURN » A ) . '
U007 5 G tian pachuad, Thy wroduoel  conlatoed nore

than 1 per cant fal and 10,5 per cent sl ids-not-fat,
: - G L . . . .
less then 15077 aclkdity with a4 clean refrashing lactic

fFlavour, unifors comirstency and wyhibited no whey

separtat lon (Bar.hnskas and Urbene | | iy,

A bhutter

davelopass i Indaha (Waghinvrogt® 078, Fiimly 50t whole
wille o kie midk coagulum with @uub oo cund acldity

Y

was dilubed wilh an equal amount o whizy ano Lhe mixburw

MPa,

e iy cwuR rae named Yaudam! yag



rru e, The resulbant tuttef'milk whiay mlxtute LA
slavifierd by bolling amd  remoyynl 0 f kho prociplds ;1']'.;:1

wan Adun Qy Jucant tny or straining. Ui Lovwnan qulﬂity

ut th# clarified product was .4 - Uefs pus went. Waterv
was  added to reduce bhe acidite as required and 2=14
per cent Sugii addud,  plus 001 - [I.. 2oper cont getabing
.iF desirsd., The beveraye was cooled afler boill npand
aged for at least 48-72 hours al refrigeration tempera-~
tura, The averags composition of the product was
reported to contain 14,42 per cent total splids, 1,75

PET ©BRT 1actoss, DAL pET cenﬁptdtain anu U.UY per cent
Fat,

Gushehina et al, (1979) ruperbed o process
for preparfal ion of buthter milk Leverane, It cons isted
of concentrating fresh butter wmilk to 15 poar cent total
solids, standardizing to 1,5 par centi butter fat by the
addition of milk, pasteurizirg, cooling to QSD—QHOC,
and incubating with a mixture of 5te. lactis, Str,cromoris,

and Str.acetoinicus to form a Fimm coagulum wilh an

acidity of 75°-85%7, After stirring the coagulum,
cool ing to 10°-45%¢C and adding fruit SyrUp, the product
was stirrsd vigorously to o uniform consisbency,
packaged and stored at BDC. The product had a craémy

consistency and a cluan lactic Flavour,

Another Jemon~Flavoured butiar madk drink
possassing excollent keaping quallily wes avonarsd by
mixing acid butter milik with levion coicentrate, glucose

aivl cream, and packangud in SO0 ml cartong (Uamlinq, 1980y
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Thu preparction of 2 base for enriching
butbur milh boversg e ws patentel by Zhorenov and Evemin
(1921;. inis involwved mixing 47 - 49 per cent of hutbter
milk with 33 - 45 -er cent of vegelable protein and 0;1
to 0.2 per went dry 8gg yolk, following stirvring and
fhe edrition of lactic culture and pBpsin, the mixture
was homogenlized anc {ipenad ab 16Y=18Y%¢C ror %6 - 48 hours.
The base, witir an Hridity of zpproxiwmately 451 was
added to fresh hutter milk uﬁich was then pasteurized

at 859C for 5 wminute and culturec with a mixed

Lezcidopnilus/ .8tr LacWe = starter in a 20:80 rztio

o b

2.8.6 J WHLY w280 SUUR LA INK S5/6E VERAGE Y

Tihe uar of whey in bhouvnroge prEparatidn
contiruws to attrect nterest Frow diifereni poarts of
tﬁe world, Wwhey baversgss of various typss havo bhaen
aaining  popularity for some time and a number of
.i.n‘tal'B{;l'.i.ng repo rts have agpoared i Lihe rewenl

literature,

2.3.4,1 ; Acidified Whey Driniks

Basuo 8t al. (i1978) had given .. Cureuie (or
L]
flavoursd beverage wix containing 16 rm of dry egg

albumin, 16 n@ iy wney sollde,

24 gm succtese, 1.7 am

citric acid, 0,013 w oTinn® colour and 0,6 M arange

flavour, Tha ingrediints were dissplverd in 237 ml unter

to yivld & bovurege of plussant (laveur oo

AN .

sehustor 8t oal, (3977) invented a refreshing

beverace with the sppearaznece of lononcde. 1he produet
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cons istued of 70-00 per cent uhéy, lass than 5.par cent
each of lactic acing, yoghurﬁ and lastpsu, as wesll as
milk prateiﬁ.' fhe beueragé'had'a pH of 4.2, and also
contained fruit juice and fruit pulﬁ. It was further
repoitad that it cuuiq be stored Fﬁr-ovar 6 wenks at
20%C or for 2 months at 8°C without r3qﬁiriﬁg tha

add ition of prassrvatives or high teaperature treatment.

Nslson é&_ﬂi. (1472) reportad the developmunt
of fruit fFlavoursd driniks containing 75-90 per cent of
untreated whaey. -ﬁmoﬁgst suitable flavopuring, paach purea
{20%), strauwberry (12¢), and red raspberry (10#), orange
flavous have been usoed successfully., [ was raporied |
that synthetic red raSpbérry flavouy gave better results
than some of ths othar aynthatic flavours {riad, The
‘drinks usually adjuzteﬁ to 18%«209C orix had a pH of
appfoximafaly J.6, tﬁa desived oH adjustaent dono with

citric acid solution.

luverson (1984) reported a method for produce
tion of a whoy-fruit drink involwving addit ion of frﬁit
concentrate, sugar, flavouring and acidify ing agent (to
bring the pH te 3,7-3,B) and a stabilizers (mexpectin
RS 450) to whey. The mixture was pastwurized at 75%-g5°¢,
homogen ized a£ 200 kg/cm2 cﬁuled to 20°C and packaged,
It uas suggagtad‘that guch products could be martkebtod ag

fruit juice milk with protein te improve consumsr appesl,

u?Yachenko ond Sqares(§964) cleimed success in
the manufacture of an oranga~flavoursd vhey bovarage, A
typical formmula for production of ene ton of fruit-whay

bewsrags was alng aiven,
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2.7e04.2 yheyv-f tuil Juice Ouverages

Anon (196Y) repofled bthat the acid whey
powde gti-u,;) wiv: ospmladiod suceessPoully with ovangue

juice Lo maks?huyaptabla and nutritious drink,

Anon {1u73a,tj raported a bevuraga thaf cedd be
procubad by combining ortungs Julcs with a stablliver
ani chedose whey concentoabte,  The hauaraqu which was
similar in flavcur and appearance to orangé juics, had

a protain content close ta that of milk.

According to wWisssnberger &t al. (1383), a
whey drink could 0S prepursd frbm a mixturs of 50f65 par
uent appieﬂjulca; 3=3 per cent passion-fruit juicae,
70-20 parT cent white grap® juics, 10~:0 per cent lemon
juice and 11=17 per eent of a liguid vhay prntein

concentrate containing hydroglysed lactose, flavour

substances, winerals and vitaming, with a pH of 443,
The baverace after pastvurizetion st 79°-5u°( was packagad

het, and after holding for 5-20 minutes was allowsd to

cpol,

Niketic et al, (1984) prepared an homogenized

and sterilized at (95°¢/e sec) soft drinks from acid or
. N R - 1.7 1 B B |

suwest cheese whey, using difvsrent tyses of stabilizer

and Fruit concentrates such as mandarins, oranqge, lsmon

or gpple. The produnt was reportad to contain 11 per

cent total solids, 0.8 pat cant procain, 4,7 per cent

lactose, &, per gant minurals, 00,9086 per cent ascorb ic

acid and cssenslal asmingo acids,
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2,3,8,0 ultured-yhsy Orinks oI Bevyelayas

&) Flavoured uwhey drinks:

: Prantukya vishyus
Grinens wd {1977) descrihed a method for

obtaining & soured milk bsverage from uhéy. It involwved
the addition of sugar and argmatic aqhatanuas tohuhuy,
the mixture being pasteurized and cooled, an inoculum
was then added, After scuring, the product was stirred,
cooled and saturated with carbon dioxide, Thu inoculum

essentislly consisted ~ o mixture of S¥r.crapocis and

and Sty.,diacebilactis added at a rate of 1,0 - 1.2 per
cent. Vanillin and cinnamon extract wers adided

preferably after cooling the scured mixbture,

A flavoured vhoey beverage, reported by
Marhounova and Mevsel (1980) was mads by mixing riltered
whey with 8 stubilizer, followsd by pustourization at
BUDC, homogenization, incubation at 40°( with a 2 paer cent
Lactobacillius starter for 15 houn to pH 3.5; addition
of 5 per cent sugar, aruvma or fruit concentrate, repasteu-
rization and humogenization, packaging in.glass bot tles,
at 62°-66§E and rapid cooling, The beverage contained

13 per cent total se¢lids and had a pH‘uF 3.5 =~ 3,7 and

it was claimad that the product had a kéeping quality of
J3=6 months, |

Srivastava and Lohini (1906) cdescribed a method
for preparation of an aclaifisd uhey drink 'Parag’, by
blending clarifiod .aneer whey and butter milk in aqual

parts, heating te 108°C Fur 15-20 min., cooling end
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incutating with L.acidophilus plus Skp.thermophilus at

29%C For 20-25 hours, clarifying, addinyg 10-12 per uent
sugaT syrup, pinespple flaveuring, colourant and finally

pastsurizing ths mixture.

< Jayaprakasha gt al. (1986) suggesﬁed a
mat hod fnr\uhay hevorage using deproteinizud and
clarifiad whay from chessd, chhane or acld casein., Ths
procasé consisted of adding 6-12 per cent sunar,
0,02~0,4 per cent citric acid, and flavourings at (,15-0,45
ml per litre of whey, followed Ly in-bottle pasteurization
of sterilization with or without carbonation, Optimum
Isugar level was found to be 10 per cent and orange-
flavoured drinks hati the highast scores. Pasteurized

carbonated drinks proved the most acceptable,
b) Fruit flavoured whey beverages:

Vieira st al. (1985) reported the preparation
of acidified beverages based on ultrafiltersd cheesa
- whey (9.6% total solids, 4.2% protein) incubated with
yoghurt startar and with the addaition of 34? per cent fruit
concantratas. (orange, lemon, passion fruit or cashou

concentrate), 7.0 per cent sucrose and 0.5 per cent

stabil izer, followed by heating at.BSOC, humngenization.

and than packaging.,.
c) Natural whay drinks:
" Bovarian dairy facteory intreoduced lgw=-caloria

whey product enziched with natural vitamin €, named
‘Big m* (Anon, 1983). Renner (198

)

s) had given the details
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of the manufsciure of *8ig M', "~ The process involved

the acidification of whay with L,ecidophilus culturs,

addition of 70 mg ascoibic acid and 200 mg tocopherol
per litre,-and UHT-staril ization at 135°C for a few
saconds. Minimum 4 months storags lifs of the product
was reported at room temparature, Yet anolher mathod
for making whey drink had been suggested by Vieco de
velez (1986) which conszisted of: (i) concentrating whey
fivea~fold by ul trafiltration, (31i) incubating the
retentate with 1-% per cent of o lact ic acid culture

at 35°-50°C ror #—iy nours, (iii) adding stabilizers
and pasteurized cream with or without fruit concentrates,
praservat ivas, or sugal, (iv) hesating to partially

denatire the vhoay proteins, and (v) bomogenizing either

before or after the heat treatment., A sheif life of

ﬁpto 45 days at 670 was claimed for the beverage,

Tuohy et al. (198%) prepared thas hsverages
by blending either acld- or suveet-yhey Fermanﬁad with
lactic seid bacteria, with or without oranps juice or
apple juivey sweatening with sucrose and pastaurizing
ot 857-95°C fox 15~40 seconds to destroy pectinesterases,
It was claimed that &6 per cent of consumers Tated this

product acraptable to extremely qood.

2,3,5 YOG HURT BEVERAGES GR OR INK ING YOG HURTS

_ Corisumev praference survey for yoghurt:
drinks carried cut in the USA (White 8t 'al., 1984) had

confirmed that fruit flavourad driﬁking yaghurt would
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be acceplahle to & major segment of the conpsumer market
(espscialiy those in tnhe 19-40 years of age g[‘ou[i),‘
and the products should alsce gain in popularity as
consumers hacpme ipcreasinyly aware of the putritional

importance of such footis,

Yhe yoghurt in liguid forms has a thirst
quanchiﬁg function. A smooth, ulightly viscous texture
guaranteeq this effuct, In this case, siil Lhe standard
fruit flavours and tropical ancd subbtropicai and cocktail

comb inat ions could be used (F=nn, 1986%),

Jf all the recently intreducod new types of
yoghufts, pride of place must yo to drinking yoghuft
which have fiad & good reception in a number of different
countriss, Orinkir., yoghurt are amony the potentielly
mnét excitiny dairy preduchks developed duering recent
years and this had reflected in Lhe iLitersture (Mann,

1987).

2.3,.58,.1 Acid}fied Yoghurt Orinks

hroiski et al, (1978) prepared high quality
sou red miiL beverage with improved shelf life by mixing
35=64 pe8r centi veghurt with sugar syrup, epple pectin,
20=40 per cont natural fruil or vegstahlae purec and
citric acid, The mixture was homogenized, =teril ized
at 1200-13695 ror 50-70 sevonds; then cooléd, packaged

and- addit ionally starilireid,

Hidaloo ad Datan {(1743) teported the praparat ion

3

of @ drink with yoeghurt ti.veur, This pruocvss included
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pnevmat Lo hya rolyeis of milh srnise NG in agueous
fsuspension, additron o i'. Tacto.e Lo suspwnn ;Uﬂ) anid
fermentat ion of suspension with yoghurt culgura. i f
NBcess =Ly, additional gdible grade acid could be added
to maintain the desired acidity, 7The inspluble fraction
was then saparateq and tha drink was packagad and
pasteurized. The preduct had a2 mouthfeel similar to

that of milk and was claimed, both tn e nutritive and

-refreshing,

2,3.542 Long-iife Orinking Yoghurt or Reverages

a) Fruit voghurt drinks:

In Denmark, 2 n8w yoghurt drink with a total
solids content of 46 per cent and a shoelf life ol more
.than & months st room temparature has beoen developed
(Anon, 1983¢Q). 7The product contained skim milk yeghurt,
fruit juice and a new peﬁtin stabllizer (ﬂexpectin‘ﬂs 450)
which stabilized the protein during héat tLraagtment

carried gut asfter incubat ion,

Anon (1983b) reportec two long-life drinking
~yoghurts in Gsermany., The Jirst one, named *Kuribict,

had orangs, passion truit, pinwapple and kiwifruit Flavour,

whilst the second one was fFusther fortified with multie

vitamins, besides fruit flavours., Both types had sugAar,

stabilizer apd flsvouring agents, trnd were packsged
aswpt ically in u,% pibre Totre Brick cartens with drinking

straus attachsd,



b) Flavouted ysonurt drinks:

A Jduton company had alsc patented s procasq
for drinking yeghurt {tvers, 1983), Yoghurt prepared
cdnuentionally tﬁ a pH of 4.1=4,2 was mixed with fixaq
quantities of wster, sugar, peécting and fruit flavpurs,
after homogenization, the mixture was heatsd tp 45%-559¢
under agitation, a tempsrature differsntial of less than
10°¢C being mainlainsd betueen the hsating medium and
the product. After cooling to 25°-30°9C, the mixture
was rehomogenized, pasteurized or sterilized, cooled
and packaged asseptically; a keeping quality of O wonths
at room temperature was claimed for this drinking -

yoghurt,

New drinking yoghurt produced by a Cangdian
company is calied 'Yourtino' (Anon, 19u%:) coh Lo ln ing
Te9 por cont Fat and yes availabls in slrouberry,
raspberry and peach flavour and packed asepbically with

a shelf life of aboui 3ix months,
*

c) ‘ Natural/Plain yaohutTts

Milk with i par cent fat was UHT —steril ived

o . . L , . . .
at 13% -14D°L comb inad with simultbapeous nomogen izat ion

after preheating, ab |0 stmosphere and after sterili-
zation at 4C atwospbere, 1he

ndated mili wns coolad tg

the incubation temper.iture (ﬂﬂnwﬁﬂoﬁ). inouulatad yith

4 per cent yoohutt ciaeter, incubatad unt i) pH 4.2 wns

reached, followed Ly zooling tu bujoy 12 and aud ing

citric acid to adjust pil vu 4.5, AffelL Lhal yaghurt
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¢+ tution in wilk to produie &

was paatwarized at 797 and homogeniyed al thu same
pressure as that w2s used during steriliration of the

milk (vchulz, 1964},

Hormann {1930) reported a process invelwing
pasteurizat ion and homogunization of an zgueous hasse
mix consisting of 4-14 pes cent dried skim milk,_D?S-a per
cent fat and sugar, inoculation with 8 yoghurt culturs,
and incubation to provide a cnaguluﬁ with 28 titratable
acidity of U,75-1.725 per cent, The coanulum was brokan
by agitation to Form_liquid yoghurt, followsd by add it ion
of 0.15=-0,40 per cent of a stabilizing composition
conteining 60-?5 per cent of Xanthan gum and 25—&D‘par
cent guar gum, The stabilized liguid yoghurt was
pastourized spd huomogenized Lo stop furtiwr fermentat ion
and to provide a product of extended shelf-life and

reduced tepdency to separate,

2.3.5.3 Instant Yoghurt Drink Mix

An instant yoghurt drink mix with natural .
banana, strawberry and tropicsl fruit t1avours, but
without sny added presérvatives, had bevn launched in -
the Westetn USAK. It wos roconstituted into a drink
with milk pr butier milk and was claimed !v Le creamy,
refreshing and Lo possess a natural yoghurt flavour

(Anon, 1982),

An instanit dvied yoghurt for raconst itution

in water anc a driec yoghurt/carroi pouder For reconstie

& drinking yoghurt was
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develored in Inract ({rovman, 1904},
243,00 . CONCENTRATLL AND PUUDLHQU.AC;DIFIED
MILK DLVERAGES |
The ain of producing concentrated ofvﬁfy
beverage mix is that which can bé reconst ituted quickly
and simply to give a stable acidifiad teverago.

2e2.6,1 - Concentraled Buveragss

. According to a Japanese patent (Anor, 1978),
concent ratad orange juice could be combined with
fermented milk,; sunar, and water to yield a buoverasgu

which would be stable against coagulation.

Inagami and Tanaka 1976 ) prepared a syrup for

soft drink from cows' milk, sugar and edihie acid to

give a final concentration of 3-5 per cent mili SHF
and upto 15 per cent of sugar in the syrup with

sufficient edible acid toc obtain & pH of 3.0-3,4, The

syrup when diluted with waker to 3-4 times ils originél
wvolumeg, produced a soft Jdrink with a stable, uwhite

Eurbidity.
Tucker amﬁhﬂxr(19?4) had reported on the

use of pilot plant equipment for the fiBe8ze concentration

of milk, whey and milk~fiuit beyerages, Jptimum effi-

cisncy was obltaintd yilh a 2-stage treatment, remov ing

approximately half the vater content at each stage,
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Zadaby ¥ gevaraye Powdslr

tiau chau (19f2) recammendsy thal the wilk-
gurian fruits bteverasge powder conbalning 16,6 per cent
milk solidz gave an acceptable and well-homogepnlzed

product,

Luck and Hopkins 1974) had developey a frult
juice FlavouTtad miil pouder, it was found that mixtures
of milk pouder.and dehydrzted fruit julece could be
reconst ituted without cutdling provided that a suitalle
stabil izer had been added, Tha staubilizing effect on
casein seemed to be graater uhen the stabilizer was
dissolved in tha hilk and then dried, than when it.uas-
dry mixed with the mil¥ powder, After recgnstitution,.
a dry‘mikture cf milk powder and sodium-rcarhoxymethyl
cellulose (CMC) was stable at pH 4.5-5.8, propylens
élycol slginate (PCA) pruducihg a statilil alion in tie

range of pH J,9-4,%, UWatu:r tenpuratuie at reconstity-
tion had little effect on tne stabilizing ability of
e but had a pronouncad one an that of PLA (minimum

stabilicy bietwren 30°C and 60°¢C).

airatt gt al, (1978) developed dry beverzge

¥ ma

my1y cowposition and procecs thoraof, Lsrhoxymethyl .
cellulose (1.5 paris) was dispniced into 220 parts of

chiljed whols milk, Lhe i@ . sture was spray Jried aned

then dry-brivaed with sucrese, cikyic acid, Tlavewr and

colour, Urn tocenstitution uith weter in a ootio of 1314

& tangy beveragw wlth a dosired flavour and textuire was



obtained, and cosguleison o curdling ol the wmilk-on

stplage wes nal clisenvit.

Jro: i;'_i:;.lj) rl__:;;{r'tu_‘cl a ||{u,u.i(=_(‘£_::] cumpe b on
which was suiboble foy wixing with wilk ty oblain an
acidified neuerage; 1t comprised (pur latre 1iquid milk)
6? about'iu—bﬂ gm-nf an acidogen and about 2,%-70 om of
a mild amcidic bufter, The acldoyen was prefarably
selected from the qroup consisting of lactones and
anhydrides, Fruil flavout (strawberry, pinvagple,
apricot), yoghurt flavour, and dried cells of lactic

acid pecteria coulld be ingcorporated,

siretc et al., (1981) patentu! a typical dry

min conlolining Wit oper cenb diled wholo wmilk, 4%,%¢2 por

cent sucrose, G.00 per cent citric wcoid, 2.0 per cent
carboxymethyl cellulese with requirsd acsunt of Flavou=

ring and colouring ccents, The wix could be reconstituted

with milk or water ftou produee an acidiyicd milk drink

without apy curdlinn,

Uried veverage mix of the type suillaple for

mixing with wmilk ¢ waber to produce a drink, ad alsp

been discussed witiv ralorence Lo Jolinilions and
relevant legislation i Fedural Republic of Gerwany

(8enk, 1982). : i

Trop (1585} developed anobher pgydered

cofipos ition Lhet oo maicdng with milie, {ofwec in

aclidified midic -indnk witboul cordl ine o L oaati

proteins, The coagocitaon Corcdsied of 139 (ur ool



edibl v acid, O,%=1.% pei cen. instant culd-ualer voluble:
s8lat ing 1140 peyr Gunt cible natural or modif ied
polysecchariie gum, 20-910 per cont swostunlng ageanln owd
Flauouring ﬂﬂd Cﬁlguriﬁu dgﬂntﬁ. ﬁnmthur miy Lhat when
mixed with vater furmed an acidifisd drink wilbout

curdl ing ol cassin, incluced 5-0 paf cent of canein,

The rabbo of gum tu gelatin in both composition uas
hetwasn 231 and 10:1 te assure the formast ion of a non-

gelled ligquid wilk products.

High tacimolegy has beon applied by kgypt tan
wo rkars (£l-Shibiny ai al., 19805, to produce a ckim milic/
stravberry powder for rsconstitution inty a strawoaerry
flavoured milk hevecage., Concentratad perweate (273
total solide) prepared by ultrafiltration of roesonsti-
tuted drisd skim milk Ffollowsd by tevsr.a oumas is aﬁd

vacuun svaporat ion, was mixoed 1n a 331 ralio wilh &

homogenats of wiole straybesty Fruits (Y.00 tatel col igs)

The mixture was spray-drisd afher straining oi f the

supernatant and dry blenden in equal paris wilh canu

sugar and citric acid was added at the reiz of 2 per
cent. Tha reconstitnted beveraje (155 total solids)

was a

L&

sesged as ogpgpancloepbically acieptalila,

£l=-Salaw 2i al., {1086) reported wuork on the
ugse of skim milk pervwals in lhe preparation of spray-
dried bevarsges, Purtisale obtaloed by ulbtvafilir hien
of recdnstituteﬂ shkim mailk (}Uﬁ total suliib) WA

concrntraled by reveiss oswonis and svaporaied undor
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veooum te 27 per cent toptal solids, Concenticted orange
juics (184 total w0l ids) was blended with the skim milk’
permeate- in 1:3 raotin, After adding artifi il .r‘.nlmur, i}
th; mixture was spray-dried, sugar uas-intotporéted to
thq'fasultant pﬁudﬂr by dry mixing. Jurinij stoerogs

in polyeﬁhylmnu bags for 6 monlhs at ronﬁ Lempe rature,
the conposition was reported to have romained almost
unchanyed - apart from variable lmsaps_in_uitnmih

contants.'
2.3.7 ¢ PILK SHAKE TYH. BEVERARES

Katagiriand Yamamd 1982) patented a ‘prpcess
for éhe ménufacture of a low~Fat instani milk shake
with good foaming prnpurt;.i.ud.- Thi:;-inuul.uuti mix Loy
dried skim milk uwith swesteners,foaming agent, gelling

agent, flavourirg, Emulsifier, colouring etc,

~ Baudach {1983) suggestéd a fecrmula for
p:aparing_a dry mix for making milk sﬁakes. 1¢ coneis-
ted of ZBDIQm.Spray~driad whole or skim milk, 160 gp
sugar, 85 g@ uﬁipp;ng agent, 3.64 gm‘thickanar, T am
sodi;m cassinate, U.Oﬁ'gm-artificial yallow colouring
.agent and 0,30 gw vaniile flavour or a number of alter-
native flavou r‘s.. Reconstitution couls he doma with
water, liquid milk uxievaporated.milk. Thie uhaka was
raported to ine a.uoluma_;ncfzasu of 3Gﬁ;&¢B per cen£

with @ product velune retention of upto 5 daya,

- Kahin and Lynch \1”8\:) regorted o wmilk uheke

which maintainud a statie wolume when stored ot
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vacuum tc 27 per cent total solids. Concenircted orange
juice (154 total ol ids) was biended with the skim milk’
permeate- in 1:3 rotlo. After adding artifiniél.colmur,:
thé mixture was spray-dried, sugar uas-intotpnrétcd to
thg'fesultant pbudur by dry mixing. Jurimj sterogs
in polyaﬁhyldnu bogs for 6 monlhs at ronﬁ Tempe rature,
t he compuéitinn wae reported to have romsined almost
unchadged'- apart from varjable loasgs.in_uitnmih

contents.
2.3.7 BILK SHAKE TYH. BEVERARES

Katagiriand Yamewn1982) patented a ‘prpcess
for fha ménufacture of a lou-Tat instant milk shakﬁ
with good fpaming propertios, This-invnluod mixling
' dried skim milk with sueetengrs,foaming agent, qelling

agent, flavouring, emulsifier, colouring etc.

- Baudach (1983) suggestéd a Formula for
preparing_a dry mix for making milk shakes. It consis-
ted of 250 ngSprayndried whole or skim milk, 160 gm
sugar, B85 g@ uhippang ageqt, Jd.o4 gm‘thickaner, 1 gm
sodiﬁm caseinate, 0,06 om artificial yallow colnuring
~agent and 0;30 gk vonilla flavour or a number of alter-
native f‘lavour_ta.. Roconctitution coule hoe domos with
water, liguid milk 0r euap0ratad_milk. thin shake was
reported to Qiue a_uolume_;éu;:asu of ﬁﬁﬁ;aCB per cent

‘with 2 product volume retention of upto 3 days,

" Kahn and Lyneh \?“Bhi) rapartesd) o wmilk uheke,

vwhich maintained a statle wolume when stoered at
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Barbier el al. ('193-4) an..d tach iu-randﬁialldn'dz(;ﬂk)
reported a process for the menufacture of long lifs
beverags without addition df stabiliﬁars. 'Abduf 1000
litres of cheesa vhey with pH 6,35, clarified centri-
fugally and cooled to 10°C, was allowsed to percolate
through a'bad of 40 litres of a weakly aci@lcation rasin
(Odwex COH=2)., 75 kg suptosa and-D.é_kg appls argma
were then added to the acidifiad'ﬁhey, the mixture then
was preheated to 85°C, sterilized by an indirect method
at 135°C for 2-5 seconds, and packaged aseptically
after coqliné. The end product was claimed to be stable
besides'passasaing a mild, plaaéant flauohr. Huuevar;
it waes raportad to coptain considerably‘lass calcium

and potassium than the initial whey,

Efstathiou ot =al. (1§B?) describes a method
for .manAu.Fac:turing 2 low=-acid milk-juice beverage. The
pilk caomponent was first treated with a cation'exchénga
résin to give a pH of 3.2 - 4,5, followed by an anion
~exchange resin to give a pﬁis.s - 4.5, Tha juice
component wvas siqilarly decationized to pH 2,5 - 1,73,
déanionizad to pH B - 11,5, and then acidul atad hy.
cat ion exchange to pH 3.0 - 4,5, Blends of the tréatéd
Juice and milk were than homogenized and pasteurized
or sterilized, It uwas claimeéd that the product had
good stability with minimal curdling or praciﬁitation;

“and it contained no stabilizers,
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2.4 © PROTEIN STARILITY:

'Traditignally,'tha auidulaﬁiun of milk iy
done by fermentatinn undor controlled conuilions to
produce yoghurt, cultured drinks and related products
but systems are now available.ts produce sour milk

drinks without miérahialngical pProc8ssSes,
2461 BUFFER [xa SALYS

It is somestimes deésirable to troat milk im
such a Qay as t@ alter iis lionic bal;nca in crder to
stabiliza_itlor otherwise iwprove its utility for a
particulsr purpuse. The best example of such a treatment

is the addition of phosphate por citrate to stabilizse milk

‘against subseqguent heal coagulation., Additisns of

phosphat® or citrate result in the binding of mere of
the calcivm in tha form of solubls complexas and .
dacreasing %8 aestivity of the célcium ions (Jennesas
and Patton, 1359), OBecreasing iﬁniclstrength, as by
dilution of the drink with waterx, impairs stabiiity,

stabil ity of such dilutsd drink can be restorad by

addition of buf¥er salts (Glahm, i982).

20842 HYDROCOLL D IDS

The protective hydroccllnidS'allnu' the pH
to drop below the isnBlBBtrlc pDint 6f casein without

casain precipitation, Ffor example, hinh methoxyl ated

. pectin oxhivited a protective nydrocollolid effect in

© lowwpH milk products (s.q9. in yoghurt), 7he rsaction

_mechanisms has been explalned as follows.
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At the inhersnt pH of milk, the cassin
micellss ara ochssrvad n unifurm colloidal suspaension,
The net negativa eluctrnstistic chargs displayud by the
micelles affacts rapulsion betwsen them. As tha pH
decreasse, approaching the isoslectric boint af qasain
(pH 4.6), the total charge balance is;equaiizea,
rapulsiun'isldiminiﬁhed,-rmsu;ting in thé ﬂevalopmant
of micellar aggregalas, assqntially coagul ating and
setting of the yoghurt. Acidity develdpment will
cont inue anc tha pH is reduced below the iscelectric
point to say 4:1,at this point the casB8in micelles will

be positively chgrged.

To haintain Lihe charys repulsion, high
methoxylated pectins cén be utilised, At lou pH valuses
the bactiﬁ'molgcﬁla will b2 negativaly chafdad and
interaction with tha positively charged casain micelles
océur to form a stablo complex, This promotas the .
appropriate charéa balance vetwueen aljaceni micslles,
pravent ing them freom agglomserat ing, thus'aﬁnidiﬁg'sédi-\
‘mentat ion and ﬁracipitatian (Grégory, 1985,

2,4,3 SOLUBLE PROTEINS

2e443,1% Prgparat iun of Acid Soluble Cassin

Spasova and qu_hev(‘lg'a’“‘j) described. tha inyasti-"
gat ion carrcied dut.tb_daualop a mothod ol producing a
mpdified milk protein, 'saulutilul in o wuid oedium,  us lng -
.H21-casain and low-(a prsciﬁitata Lontaihéu Ly pracipi-

tat ion oF_SEim milk with haat, acid or CaCl,). Good



results were obtainad by lowering the pH of 10 per cent
solution of HCL cassin belou the iscelsctric point in
order to convert the casein to cat ionic form., Addition
of 10 per cent solution of citric or lactic acids
increased casaiﬁ solgbilitylto over B0 per cent, the pH
being reduced 2,4 with citric scid and 2.0 with lactic
acid., Further increese in solubility was obtained
following mechanical ttsatment in a colloid mill. The
acid-spluble milk protein is intended for use in
c&fbdnated'soft drinks, as well as in fruit/vegetable

based baby foods,

2.ﬁ.3.2. Preparation of Solubla Cas@inates

Caseinates are manuﬁacturadrhy adding an
alkali (NaDH, KOH, ﬁg(ﬂﬂ)z, ta(nn)z) to water slurry
of casein curd in wet or dry form and subsequently

ﬁrin. The final ph of the caseinate nolution should

ndt excaead pH 6.8,

Caseinates possess good functional proportiss,
such as solubility in water and milk, stabilizing affact
being important in yoﬁhurt manufacture, emuisification
capacity %nd foamabilify. .Tha taste ofF caspinates must
be nautral, The amount of added cassinates to yeghurt
milk should not excesd 2.9 psr cent, bebauae'higher doses

may result in undesirable thickening of yoghurt {(Gennip,
1974) .
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2.4.,3.3 - Prsparation of Soiuble Coprecipitates

Cnprecipiiateé.ara produced by tha simulte-
ﬁaous.guagulatiun of cas€in and whey pfotain_in skim
milk, Tﬁe curd is washed, dried and éround. Tha
_prupertles uf ispelectric, CopreClthatBS resemble

those of casaln s;nua LtS comp031tlon is about 80 per

cent of the caSain-prutBin.

.ﬁ solub il ized copracipitate is manulactured
by treatiné a slﬁfry of isoslactric cuprucipltataluith
an slkali and spray drying of £his solution. The final
_ngdar has charactaristiﬁs similar to those of sodium.

eaaeihate.

2.4,3.4 . Whey Protein Preparation

The aothla:uhay protein preparations are
producdd mainly by ultrafiltraﬁion of tha7uﬁay rqéulting
in thé;hiﬁh.quality product, |

Rham "~ . (1984) described the prucess for
the production. ot JRay brutain preparations which are
heat-stahls at nautral pH and ars suitable for lncr9691ng

thae protein ‘content of baupragav or infant formulas.

Npranunngpﬂuk{1974) suggastad a method for
producing_haat-vand acid-~stable uhéy pratqin, suitable
da an-additiva to acid beverages with a pH of 4,0 or
below, 1In ahtypical exampl a, the uhey protein is

prepared by
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1) | Adjustinyg the pH of liquid uhgy te ?fﬂ by
adding conc, NaQH sclution;
ii) Heat ing the whey to 65PC for 15 min.,

centrifuging it and cooling it to room

temperaturs;

iii) Recovering tha supernatant and adjusting the

pH to 6,5 by the addition of phosphoric acid;

iv) " Fresze drying the liquid to produce a selid
" materisl containing (on a dry basis) 12.1 per
cent protein, 66,0 per cent lactess and 12,3

per cent ashj

v) | Reconst itut ing the fresre-~dried moterinl to

a total solids content of 25 par cent;
vi) Passing it through a Sephadex G~25 celumn; and

vii) : Fraéze-drying tha effluent to produce a
| product containing 67.3 per cent protein,
13.2 per cent lactose, and 6,3 per cent ash,

in addition to 0,77 per cent Ca and 1,76 per

cent P,

Tha freeze dried product had been lncorporated
auccassfully in grape or orange-flauuurad bauaragas of
pH 4,0 or below, which uere subsaquently haat traatad

end carbonated without any aduersa afFects.
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2eb04 PREPARRTION OF SOLUBLE DISPERS[ON
o ' OF PROTEIN

Yasumetsu et al. (ééBD)-deueinped a méthod
for the production of wilk c;;nﬁain,tng acid syrup _uhic.h.
had a stable dispersion of prota.‘.i..n"a'nd is consumed by
dilut ing with vater or carbgnated wator for drinﬁing.
The milk containing acid syrup‘ﬁés-pfoﬁgced.by adding
sugar (20-524 w/w) to an acidified milk which setisfiéd

the following conditions.
Y L “D.27, % 4415

where, x denptes the casain'cnnﬂént'in the acidified

milk and y, the pH ualué'nf the acidified milk,
2.4,5 PROCESS ING FACTGRS AND PROTE I STABILITY

Hooydonk et al. (19824) investigated the
.iﬁfiuanca'of procassing'Factors with reference to the
viscosity and stability of d:inking yoghurt at 20°c,

Th? concludad that apart from the use of a final pasteuri-
zation temperature of 100°c and cnnsiderabiy redu ced
viscosity snd stability, nons of these Factors had any
major 8ffects, 5ingle, pastaurizétion'at 15 MPa was
sufficiant wher the yoghurt and pectin had been ﬁixed'

.Carefully.

Kim ot al, (1984) studied the method and
level of addition of acid *or devslppmenl of sour milk.
To meke acid milk gelled besvermges, sugar, cathoxymethyl

cellulose and gelatin uysre added at ths rate of Q.D, 0.6
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and 0,5 per caﬁt, respect ively to whole milk, skim milk
or diiutad milk {(milk/water 2z:1), and citric ar lactic
acid uéra addad. uhuﬁ the acids were added rapidly,
protein uas precipitated in ‘all samples (when acid
concentyrat ion was more then 0,5 per cent). uWhen they
were added slowly, some samples uwere frée of precipi-
tatioﬁ even 1,0 per cent acid was added, In skim milk
and uhola—milﬁ, the gei increased as acid'cgncentration"
increased, bu£ in case of diluted milk gel was not
formed, Products made from whole milk and with 0.5 psr
cent acid (G.25%”iact}p plus 0,25% citric acid) received

—

the hest scores.

2.5 APPLICAT ION OF HYDROCOLLOIUS IN LOW-pH

" MILK ~BEVERAGES -

Stabilizers sre genérally polysaccharides
in natﬁ#a_and function through their ability to form
g8l structure in Qater or due to lheir abiliiy to
combina;g uith uater as water of hydration, DMost of
‘the stabillzers and thickeners used in the food industry
are derived ?rnm natural spurces although some are
chemically modified to achiaua spacific characteristics,
Since all effective stabilizers are hydraophilie, and
are disparssed in solutions as colloids, they are usually

‘Teferred to as hydrocolloids,

- Tha genaral properties of these hydrocelloids
‘include significant soiubiiity'in water and a capability

to increase uis;osity. - The efficiency of these materials
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in many foed applicat}ons is directly dependent on
their‘ability Lo increase viscosity, to stapilize
suspens ions and imﬁfoua.ﬁaxtures. ‘Hydrocolloids do
not, houever, ?unctioﬁ as emulsifiers since they lack
th§ pecessary cdmbination of stronglhydruphilic and

lipophilic properties,

Stabilizers are of importance in a number
of dairy products like flavoured milk beverage, fruit
butter milk drinks, Fruit.akim milk yoghurt; fruit
m i1k drinks.énd‘fruit-mﬁx.drinks'basad on sweet or

soured whey (Anon, 1976),

Ths market development of ektqndad shelf~
life dairy products generally, at low pH varietiss, has
rsaulted‘spacifically in the peed for s#abilizar sy%tems.
It is well knoun that at low pH values (less than 4,6,
the isoelectric point of casein), it is not pracfical
to haat—treat dairy products.uithuut denaturation of
the pro@din fractions and their subssqﬁabt flocculation,
aaparationiand precipitation. Selected hydrocolloids
like high mathuxylated pactins, carboxymetbyl celluloéb.
-and ﬁfap]iana glycoli alginat®e, are able to Functiohias
a protective colloid in low-pkK milk-products (Gregory,
1985), |

2.5.1 ROLE OF STABILIZESS ON THE SENSURY

PROPERT IES OF LOW-prt MILK BEVEHAGL

The sersory propartises of any food are also
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*

oF.uthost importance |l ike thgir chemicé} and microbiolo-
gitél prnﬁériias as wBll as nutritive valuo., Tha
sansory‘pfopertius aru dupan&udhuL only on Lhe compo=-
s it ion, gquality of reau materiils and pfocessing
pafamsters but élso on several othsr factors, such as
body and texture, flavour oy colour & appearancs,
mnuthfaél etc. Many emulsif iers and stabil izers
enhance the sensory properties of food producta, They

mostly improve the body and texture of the finished

products, but their effect on flavour is indirect,

The properly designed stabiliser syatem For
the products made by UHY processing would allow piotein
Stability,-émulaiﬁn atabilitf, suspendling capability,
syner&aiﬁ prevention, prevention of 'wheying off?,
‘gelling abilitt?/%nd mouthfesl and bodying properties
(Gl icksman, 1983).

2._5.1.1 Pﬂl::tms

High methoxylated ' pectins can ei i"'.uctjﬁualy
sﬁabiliza soursd milk products (Nﬂlsen, 1879}, The
protéin stability of acid-milk.bayatégas contalining
natural grape Jﬁica (Hah, 1573), fruit-mash (Arolski
8t al., 1977), chedse-vhuy uwith qianga emulsion end
f'lévuuf {0’ Yachsnko and Sqﬂres,198&) and whay with fruit
juice-(luerson, 1984) were improved ‘successfully by

*

adding pectins singly or in combination with other

gtabilizers,
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2.5.1.3 Starch

Starches especially the modified ones, have
also found wide application.in ultra high treated dairy
products as thickening and gailing égahfs. Modified
star&has haue baén“deualopad that will maintain low
viscos ity during processing and packaging but will then _
"set up in the container to give a good gelled pudiling
texture (Anon, 198§b). The starch is also raﬁortad to
be used for improving mouthfeel but actually it is being
uéa@ as cheap filler for the cocoa based drinks (ﬁnrley,

1683; uWerry, 1984),

2,5.,1.4 " Carboxymethyl cellulose (ML)
. _ _ _ .

- Carboxymethyl cellulose if produced by
chamicai modification of cellulose and is avallable in
sevaral forms, It has been used in conjenction with
carragaenéh or propyleng giycol alginates to stabiiiza_.
. milk drinks of pH 4 to 4,5 and to impart é rich quyi '
and mouthfeel (uerry, 1984), Shenkenberg st al. (197ﬁ)h
deueloped-the formula for stabilized milk-orange juice

bevarage, cantaining 0.2 psr cent CMC,

Carhbxymethyl celluloss (sodium sslt) can
slso be ussd in the fruif flsvoured milk Luverage
.(Niahiyama, 19763 Nishiyama, 1982)., WIC in combinatinﬁ
'ﬁitﬁ gelatin ﬁlgoe, 1976), with xanthan gum (Daahiﬁ-,1979)
and with pac:tiﬂr‘n (’D'Yachehkcqml;qan:,igﬁé#) Qara found to

be helpful in the preparation of scidified milk beverages.
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2454143 Starch

sﬁarchas espacially the modified ones, have
also found wide applicatioﬁ in ultrz high treatec dairy
products as thickening and gailiﬁg agents. Modified
starf:has have b'aén"'deualnpad that will wmaintain low
viscos ity during processing and packaging but will then
'set up in the containdr to give a good gelled pudiiing
texture (Anon, 'lQB‘iIb). The starcﬁ is also er‘D!‘..th to
be used for improving mouthfesl but actuslly it is being

uée@ as cheap fill®er for the cocoa based drinks (Morley,

1683; uerry, 1984).

2054 1a6- Carboxymethyl cellulose (MMC)
” , _ _ .

Carboxymethyl cellulose if produced by
chemicai modification of callulose and is available in
sauaral Forms. It has been used in cunjenction with
carragéenan or propylen® glycol alginatas tc stabllzza

. milk drinks of pH 4 to 4,5 and to rmpart & rich body
and mouthfeal (werry, 1984), 5hankanbarg et al, (1971)'
deueloped-the formula for stabilized milk-orange juice

bevarage, containing 0,2 pesr cent CMLC.

Carhbxymathyl ceilulose (sodium salt) can
elso be upssd in the fruif flsvoured milk Lverage
| (Nishiyama, 1976; N tshiyapa, 1982)., DMC in combination
" with gelat in (Igoe, 1676}, with xanthan gum (Deehler »1979)

and with pactlr_n (’D'Yacraankoqnd_$anu,1984) were found to

be helpful in the prsparation of ecidified milk beverages,
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ZeGe1aD gther Gums

Lacust bean gum Ls derived frow the carob
bean kesrmel. thhough.iocust bean gum.lacks gell ing
propsrties, its viscosity is littla_af%eéted at a wide
rahga of pH end is usually used in con funict iup aitﬁ
carfagaenan for low pH milk drink (Ilany, 1977). ‘A

~ stable (uithouf cu;d-saparatidn)-acidified whole milk
beverage (with a pH of 3.4—3.6).uas-prapafad uéing
0.3 pot cent lncus§~baaﬁ gum (Tekahata, 19803 Anon,
1980a; Anon, 1981c).

GuaTr gum {Ilany, 1977) cen be obtained fraﬁ
sseds of the guar plant and has.prupartias anc uaa§1
'_siﬁilér to those of locust buan Qum. "The wain difference
'is‘thét guar gum will bydrale in cold water mure_cumpla—

tély and Yore rapidly ihan locust bwan guim,

Xanthéﬁ gum ls pfoducéd by micrubiél action
on dextrose and beihg usually stablse io prolonged
heating at louw~pH, has boep usad in low pH milk drink.

,ﬁstabilization {(Warry, 1934)¢ uaehlef (1979 deualqped

~ &

new milk based drink (pH 4,1~4,5) which cortains 0.1 per
cent xanthan gum,.0.1ﬁ pRr ocent carraga3enan and 0.40 par

cant carboxymethyl celiulosa,

2.6 CAPPLLICAT ION OF STABILIZING AND EMULIIFYING

SALTS IN LOW-pi-MILK DEVERAGL

In the menufacturs of all emul zion Lagud

producis, "the main concern is tu stabilize the emulsion,
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s0 that it does nol break down er separate upon standing
important role in the process of smulsification and in

preparing stahle'food emuls ions,

Typical emqlaifiars used in dairy indu;try
aka: lecithin, honu- and di-glycerides, -fatty aciis
esters of poiyhydric alcohols and different salts such
as disodium phusphate, Lrisodium citrate and sodium
tartrate, Both stabilizers and emulsifiers play an
important rola'in ehhancing the body and texturs of the
dairy pooducts, They also help to improve the flavour

indirectly and havs negligible influence on food value,

Addition of tri-sodium citrate (0.034) in
flavoured beverages, béfore heating is ruportud to
impart very good cloud, and frothing capaeity with a

very creamy taste (Hawthorne 33;5L.;'197?).

Schanderl and Hedrick (1968) prepared stable
charry-milk'beuarage, having & shelf l1ife of at icast
two weeks, The system was stabilized yith the addition
of dibasic potassium phosphate and pasteurized at 145°F
for 30 min. The consumdr acveptance of both stabilized

or unstebil izad cherry~-milk was good, as meésured Ey

panels and initial store sales trials,

To reduce surface tension andg 2llow the
i amulsion to be formed mora sasily, hyﬁrvcollaids'like
- gum arabic are smployed, Gum arabic is known as very

- effegtive émulsifying agent and used widely far making
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flavouT emulsicn= for beverage and bakery applications

(Flicksman, 19@3),

2.7  CUNDLUSIVE REMARKS -

It ié auideﬁt Frém the informat ion collacted
on composition and manufacturing techniguas on various
typos of acidifisd milk basad béué;agés, cunsidurébla
attent ion had heon pai& ﬁu imprAGa.thu slab il ity of
prutain systam by saiaction of sultable stabilizers,
Further it is noticed that diffarent types.of iﬁgredianté
. and acidul@ents are used in the-preparation of acid;riéa
.baverage. The 8ffact of usiﬁg diffarent ingfedianta
‘have definite ffect on the ofganoleptic quality of
~ the product as well, It is therefore, necessary to
study in depth about the effect of using different
types of ingiedients and‘procassiné parametars in the
.praparatinh of'acidified milk based baveragas to asaasé

the final quality, espscially the organoleptic quality,
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3. | SCOPE AND PLAN OF WORK

3.1, SCOPL OF STUDY

Thoe foregoing chapter on ruviau_urilituratura-
wbuld révaal that thalpubliShad informat ion on the
verious aspects of production and physico-chemical
propafties of directly acidified milk bayérage is
scanty, Many of the lactic bsverages raportéd haué
uhay‘és the basic raw material and oniy'Féu-paports
appear on use of milk, skim milk or butter milk, The
acidic heverage is essentially pfeparad by using
specific cultures, Information on directly acidified
milk beverages, if any, is mostly given only in the.
.patent forms, In the preparation'of milk based acidif ied
beverages, stahilization of protein poses - prabiam.

' Huuéu9r§ the existing knoﬁladga on stéhilizing the
protein system using different types of stabiliéars'can
be advantagaouslylutilizad in develpping the milk based
directly écidifiéd soft drinks and baverages. Further
adjustment of solids level in the beverage is necessary
to develop a product of acceptable quality. It is also
reported that mouthfesl of the beverages could be

improved by the use of proper combinal jons of different

gums and stabilizers, Therefors,

-

it is necessary to
make investigaticn on use of approved stabilizers. in
improving the sensory characteristics of zeldifiad

beverages,
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. The ahélf life of an? food proﬁuct'is'enhanqad
considerably by suitablé heat treatﬁent and uith thé use
‘nf suitable packagiﬁg"matérials., Presﬁntly many Fléxibiq‘
| mataliiéad 1 amin ated materials'are:aoailablé.in tha
market for packaglng or dlffarent prnducto. It would
| be uurthuhlla thErafore to compara the psrfarmance of
any typlcal matarial as againat the use of. CUHUBntlonal

glass bottles For sterilized beuaragas.

Technology also needs tu bu 3tandardlzed for
BnhanCLng the shBlf life of acldiflad milk beverage by

- selecting approprlata steril ization tims-tamperature

comb inat’ion, -

_ It is hoped that this J.I‘irurllldtil_‘m
may be useful for dairy industry in the manufacturs. of
such a new daliry bsverage with an accoptabla quality

“and longer ahalr-life.'

Ths present study was, thersfgre initiated
fnr the production of acidified milk béverage with tha

follaumng ob jectives:

1.  Standardization of the menufacturing technique

of the acidified milk beverage;
2. ' . Te study the physico~chemical properties and
'micrubiolngicai quallty of bsverage.

3. | To study the shelf-life of the beverage at
30°C and 5°C stored in suitable packaging

~materials; and
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4, " To compute the cost of production of the

Hevelopad beverags,
3,2 FLAN OF WORK

To'adhiaue the above stated ob jectives, the

plan of work. was drawn as follous,
3¢241 DEVELOPMENT OF MANUFAETURING PROCESS

Je2.0e1 Selact ion of pH=-sugar Comb inat ion ang .

Typa'nf acid

' Laboratury trials ware cunductaa to avaluata
su;table l1level of pH and sugar comblnatlnns based an
;flaunur scora of product, Far this purpose, Follnulng
- pH aﬁd auga: levels wvers trlad in the acidified ueuaraga_

using four types of acid,

‘&) pH level 4,50, 4,25, 4,90, 3.75 and 3.50

. aw

b) °  Sugar }svel : 14, 16, 18 and 20 gm per 100 ml-
| of standardized (i.e¢, toned
or diluted) milk,
) ‘Type of acid 3  Citric, phusphoric; lécﬁic
| | and hydrochloric acid.

vased on the flauaur soprag, hatfur accaptabla

comblnatinn for aacr type af aclids ware selectad For
fu:thar optimlzat ion of pH_and BUQE T lauaLbin tha beuarége,.s

3.201.2

Computatinn of |1nam§ap£uLaLura bomJlnﬁb,un

’ of btarl;lzatlnn

The sultable time-tempsraturs combinations
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for salacted pH~sugar laual comb inat ions were computed
by intsrpolating the data given by arlmani and. Loncin

(1980) for effective sterilization of the product,

3424143 Selection of Stabiligzer

Triéls.uara conducted to find the suitable
levels and type of stabilizer based on their affect on
visual obsaruatlon on prataln stablllty, viscos ity and
aansory scora, for thls purpose, following stabilizers

of differant grades uara'tried.

a) Pectin (Sigma and local)
b)  miC-Ne salt (Sigma-lou u130n31ty, Sigma—

med ium viaccsity'and local)

d) Guar gum (local NU 2/4 grade and My 2/3 grada)
d)  Locust bean guml(Sigma).
8) k-Carragsenan (Sigma)

. ) Agar (Sigma)

g) Pregelatinized potato starch (local)

Final selection of stabilizer was done on the
. basis of devalopmant of minimum viscosity and maximum
stability of protein system at the sterilization conditi;na

of the product.

Je2e144 = Optimisation of Level of Milk Sol ids

fFor get ting a product with acceptable consgiv-

tency, the toned milk (34 Fab and 8,54 SNF) was dilutued

with weter (foned milk ¢ water) to the following ratio,

BOs20, 70:30 and 60340
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.'The salactad levael of stahili-er wan addad
to the diluted milk in a propertionate guantity on the

basis of milk dilut ion.

The beverage samples prepared with diluted
milk were svaluated on the basis of body .and texture,
and flavour scoreés, The uiacosity of the samnples wsra.

also measured,

36241.5 Selectipn of Stabilizing Salt

Following salte were usad in diluted tonad
(70:30) milk at the rats of 0.06, 0.09 and 0.12 gm per
100 ml of diluted milk.

) Tri-sodium citrate,
B  Di-basic potassium phosphate.
Salection of suitable level of salt was done

on ths basis of flavour, and body and texture scores,

3.2.1.6 Selsction of Added Flavour

Follpwing flavours were used at three

different levels viz, 0.5, 1.0 and 1.5 ml/litre of

bauefaga.

a)  Pineapple.
b) . Lemon.
c) | Strauberry:

Most suitablae type end levsl of added flavgur

was selected on the basir of flavour scores only,
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34020107 Type of Added Coloul

.Lemon yellow colour was used, and their |
desired intensity in the product was evalualed on the

basis of ConsuUmE T acc8ptance trial,
362.2 STORAGE STuDY

342,241 Packag ing Materials

8) Glass bottles,

b) matall ised pclyaster.pﬁuchaa.
3.2.252' - Storane Tamparaturas R
.a) _ 3Ub + 1°¢ {Controlled temperature)
b) _' 5° * 2°¢c (Rafriga:ation température)
3.2.3 PRODUCT QUALTT Y EVALUAT ION
o231 Sanso;y'ﬁttributqa'
a) Flavour,

b) Body and Texture,
c) Colour and appearanca,

d) Dverall acceptability,

.3.2.3.2\ Physico=~chemical Pacsmoters

.8)  pH.
b) Uiscosity.i
e}  Sediment,
d) Colour {(reflectance},

8) Total solids,



F)
a)
.
1)
3)
k)
1)

Fati

Protein,

Frea fatty acids.
Thiabari:i;turi;é: at::iri value,
Non-protein nitrbgan,
Raducing sugar,

Total HMF value,

Microbiolegical Attiibute

Totel spore count,

CONSUMERS ACCE.’PT&BIL iTYy OF ACIDIYIED

MILK BEVERAGE
C0ST OF PRODUCT ION

The cost of production of standardizcud

acidified milk bs8verage wss estimated,
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MATERIALS AND METHODS

This chapter deals with the materisls and
methods used in_standaidizing the précass for the
manufacture of acidified milk beversge end also the
mathods used'for the analyéia of milk anﬁ apidi?iad
milk beverage. .Only analytical grede reagents were

“used unless mentionaed otherwise,

4,1 . BATERIALS
4,1.1 INGRED IENTS

Cd,141.1 Milk

The fresh, poolaed rauw buffalo milk obtained
from the Experimental Dairy of the Institute wes used for

thé present study.

8e141.2 Sugar
Commercial grade white crystall ine sugéf drawn
from stores, Experimontel Deiry, National Dairy Research

Institute, Karnal wes used:.in sll trials,

The following stasbilizers uwere used in the

present studiss,

a) Pactin-(sigﬁa) (from Citrus frudt, Sigma
Chemicals Co., USA}.

b} Pectin=(Local) (Rapid 5et 1509C) Jaydip
Agencies, Bombay,
'c) < Carhaxymothy! eollulose (ML) (Sodivw sait -

lOL‘.? ViSCOS' - “
it5) Sigma temics co., usk
L}
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G5,
"d) = Carboxymsthyl cellulose (Sodium salt - medjium
viscasity) Sigma Chemical Co., USA,
8) - Carboxyrethyl gelivivs® (Sodium salt - med ium
to high viscosity) Lova Chemicel Co.

f) . Guar gum (My - 2/6 grade) Hindustan Cums Ltd.,

q) Guar gum {(MV 2/3 grade) Hinduntan Gums Ltd,,
Bhiwani. .

- h) Locust bean gum {Sigma Chemical Co., USA).

.i) k-Carrageenan (Sigme Chomical Co., USA).

3) fgar (§i§ma-£hqmical Co., USA).

k) Pregelatinized potato starch (Chemical de

Centre, New Delhi),

4,1.1.4 Stabilizing Salts
 a) ' iri-sodium citzate (£.Merck (India) Put, Ltd,;
BDW&Y)O |

b) Di-besic potassium phosphate (BDH Lab. Chémical)

4.1.1.5 ﬁcids
a) Citric acid (Food giada citric acid supplied

by Citurgis Biochemical Ltd,, Dallarcd Estatoe,

Bombay).

b) Phosphoric acid (Foou grade ortho-phosphoric
| .ecid supplied by laydi: Agancias, Hombay),
c) Lactic acid (Sarsbnal r, Chemicals, Goutva Road,

Bercda).
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d) - Hydrochloric acid (Sarabhai M, Chomicals,
_GCorus Road, Baroda).
4,1,1.6 Flavours

In the present study, the following edible
'grada.flaucurs menufactured by M/s, Bush Boake Allen

(India) Ltd,, Madras, wsre used,

a) Soluble essenceé pinespple No.1l

b) Soluble essence Lemon No.1l

c)  Soluble essence strawbsrry No.1
4,1.1.7 = Colour

The following edible grade colour manufactored

by N/s. Bush Boake Allen (India) Ltd., Madres, wne uped.

8)  Lomon ysllow pouwdeyxr, IH 6LB7,
4,1.2 - EQUIPMENTS
414241 He ating/Pasteurization Vabt

A 20 litre capacity, stainless steel jacketed,
round bottom, open pan provided with a steam }ine and
steam control valve was ussd for the preparstion of beyerage

aamplea.

"4.1.2.2 Homogan}gar

| '"Rannid' single stage homogénizer was used for
_homogenization of the acidifiad milk baoa:aga during
'initiéllphasas of the studies for laboratory trials for
selection of suitable iauel and comb inat ion of acid, pH,

sugar and stabilizer, In lagtar part of tha studies,

' ‘C:epacd' two~stoge homogenizer was usad,



402,003 Auluorlavw

A laboratory autocl ave (manulactured by
Medica Instrument Mfg. Co., Bombay) was used for

- sterildzation of the acidified wmilk beverage,
4e1e3 PACKAGING MATERIALS

4,1.3.1 Class Botbles

Sterilizeble glass bottles (200 ml capacity)

were purchased from lacsl market,

4,1.3.2 ‘Metall ised Polyester Popuchss

This three ply metall isad polyester leminate
cons isted of_polyestar#Film (50 gauge), aluminium foil
{0,0254 mm)} gnd louw density polyethylens film (150 gauge).

Pouches were supplied.by M/s, Flex Lamingtes, Chazisbvad,
U- p. )

4e2 MET HOD_OF MA&NUFA CTURE

'Qttumpts ware mede to standardize Lhe method
for tha menufacture of acidified milk beuerége. Different
parameters takan for study fnf sf facting procass; With
this procedure ssveral modification and standardizatinn

included different pH and sugar levels, typas of acid,
stabilizers anc amulsifiaré,laval, m ik solids-(i.a. fat

and SNF level), different typaa of flavour and their

-

compatible colousz,
4,2,1 STANDARD IZAT ION OF MILK

fresh, poonled rgw nuffelo milk obtainad from
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Experimental Dairy of Natipnal Dairy Research Institute,
Kamnal was filtared.thruugh muslin cloth and ahout half
of the guantity was separated For obtaining skim milk,
Remain ing portion of milk was Lhon standardized to
desired level of fat and 3NF with skim milk anil water
for défferent experimental conditions,
]

4,2,2 . MIXING THe INGREGIENTS

| | Calculated amount of atabilizars'and_emulsi-
fiers were mixed with portion of sugar separately,
Standardized milk was warmed upto 45°C, then sugar added
to milk gradual]y'at a temperature of 459-509C with
constant stirring., The mixture was Fgrthar heatad tgo
70°-75°C. This was follousd by Lhe addition of sugar-

stab il izer~emulsifier blend with constant stirripg,
4,2,3- CooL ING AND ACIDIFIC&TIDN

The milk mixture was initially cooled by
dipping the can in tap water to about 30°C. They were
‘Purther cooled to about 69-8°( by dipping the can in
chilléd.uater'tank.. ThB.pH of the mixture was thon

adjusted to the reguired level by adding acid solution
| {slowly) with continuous étirring{ The acidified milk
mixture was then kept at low hamparature.for about 30 |
minutes, In case of initial léboratory trials for
- optimisation of pH levels without addition of sfabilizer
““to the milk; it Qas chilledlﬁﬁo-aqt) to minimize the

intensity of coagulation,
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4,244 PREHEAT ING ANO HOMDGEN 1ZAT ION

In o;dar tu sveid the fat separation in the
product and to et a wnilforas body an:t texture, wixture
was homogenized resulting in breaking of fat globules,
ﬁll the samples were haated to 60°C aﬁd hcmugénized
gither in 'Rannia* single stage hnmoganizar or in
‘Cfapacb'-twd stage.humogenizér at prasgurs.of 2500 and
500 pei,

4,2.5 ADDITION OF COLOUR AN FLAVUUR

Required quantity of colour solution uwas
added to the mixture just'bafnra homogenization and
requifsd-amount of flavour was added befors packaging

of the product.
4,26 PAOKAGING AND STERILIZAT ION

Afﬁer hnmoganiéaﬁian, the product was Filiad
into 200 ml clean glass bottles and in metall issd
palyaatar pnuchea (200 ml), Glass bottles were sealed
with croun cap whereas pouches were heat=-ssaled using
h’pd operated impulse sealer. Sealed bottles and pouches
were then sterilized in laborstory autoclsve at required

tipe and temperature,
44247  COOL ING

Bottles end/oT pouches were removed carefully

from autoclave and cooled gradually at room temperature,



70

4.3 PROCESS DOPT IMIGAT ION

In order te optinise the process for the
manutfaclure of acidiried milk beverage, the following

parameters were studied,

4,3, 5L LCT ION OF pH-SUGAR COMBINAT ION AND
) TYPL GF ACID

Labo:ator9'trials were conduclud to detsrmine
suitable pH and sugar level combinabions on the basis uf'

sensory scoI® in scidified milk beverags,

For this purpose, beverag® samples were
prepared using three types of acid at different pH and
'sugar level combinations as mentioned in Table 4,1.
Oﬁ the basis of egtansius'trials conducted in the

Table 4;1: Type of acid,.thair concsntration, and
pH and sugar levsl used during investi-

gation,
Typa af Approximate pH Sugar level
acid concentrat ion (% w/v of toned or
. _ diluted milk )

3 .
) 10,50 (% w/v) 4,25 14,16, 18 and 20
citrie 13.60 (% w/u) 4,00 14,16, 18 and .20

' 18,20 (% w/v) - 3.75 14,16, 18 and 20

| 1.825 N 4,00 14,16, 18 and 20
Phosphoric 2,250 N 3.75  14,16,18 and 20
2,400 N Sa50 14, 16,18 and 20

©9.50 (% v/v) 4,50 14,16,18 and 20
bectic ' 11,90 (% v/v)  4.25  14,16,18 and 20
: 12,85 (% v/v) 4,00 144 16, 15 and 20

Note: These levels of diffsrent acids werea selectaed
on the basis of preliminary laboratory.trials,
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laboratory,'syrangth gf diffarért acid sqlutions to be
used in the inuastigatinn.uéfe standardized, Standardized
solutions were then slowly added to milk mixture of the
.rat.a of 8,0 m1/100 ml of standardized milk during

throughout inuastigation.'.

4,3,2 COMPUTAT ION OF T IME -TENPERATURE
COMES INAT ION OF STERIL IZAT ION

Sterilization by heat is a well knouwn process,
T he tima-tampératuré combination used for conventional
starilization_of.milk is usually 121°¢ for 10-15 min;
The selection of t;mautamparatura is basad on the thermal

death rate vslues (D valuas) for = ‘given reference

organism e.g., Bapillus stearcthermophilus, The O values
are dspendent on the temperaturs of.starilization and
_pH of sterilization ﬁadiumé Thus, the sterilization
ﬁima at a given sterilizatiﬁn temperature cen be

predicted from the ralationships of D:ualue'uith

temperature and pH,

The thermal death rata values for acidified
milk beverages were obtained from the following O. ualua--

pH ralatinnshlp given by Srlman* and Loncin (1980).

Log D = 0,533844 pH + 0,550088
The O values of 660, 485,4 and 356,99 sue, at
160°¢ were gbtained for acidified milk beverages of pH

4,25, 4.05 and 3,75 I'BSpBCtI'.iVBly., Ui—:ing Lhase O Ualuas’

the time required for steriliretion ot 100%C (fur9log~
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cycle reduction of B.stearothermophilus spore) was worked

out, which was found to LS 95, 72,8 and 53.5 minutes for
acidifisesd bavereges of pH 4,25, 4,00 and 3,70, rTuapect ively,
The timc requited for tbd same sturilizolion of fuct ot

o] s s . A N - o ' - 'r] % f
1107 C was workoed put uwlng_41u value ol 11.0 (£ = 9,60°C)

(fiiller and Kandlery 1967) end the Fullﬂuiﬁg reletionship,
ti |
n=1
40
whe re, _ ' )

th =

tn = time in sinutasat 110°C
ti:;=i time ir minutss st 100°C
.n - number increment in temporaturs in 16°¢.
Thus, the sterilizaticn time requ';red at 110%¢
for acidified beverajes QF.pH 4,25, 4,00 and 3.?5 morkad
out to be 5,00, 6,6% and 4,.B6 min. raspectively., These.

values were rounded off to 9, 7 and 5 minutes

Tt was axpectad that heét traatment_n?.11éocl
for 9, 7 and 5 min, would be sufficient b obtaini
sterilized product with the pH values at 4,25, 4,00 ang
3.75 respectively, 3ince the product prepared with using .
phosphotic acid at pH 3.7%, wes found acceptails to the
Judges, it wes considerad for further lhvestigation and
hence sterilization tims-temperature combination (i,8,
110°C for & min) was tasted futther to confim officacy
of stevilization effect, For this PUIPOs Hy sampyes.uith

pH.3.75‘uare rrapared and huat treaﬁhgnt st 1in°¢ fgr
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S min was given. Tie samplés werd then tested for total
spofa cdﬁnt as per the mathod racgmhandad_in';as dzzs
(196?). In tbs results, it was observed that nons of
the beverage samplas in 10 trials ueré found to have ﬁwﬁid
single spore and hence‘this'tima-tamparature comb inat ion
was considered for acidified milk beverage during furthar .

investigation,
4,3,3 . SELECT IoN OF STABILIZER

Laboratory trials wore conducted far selecting
- suitable type or lﬁual nf stabilizers on the hasia oF
visual body and taxture charactaristics, and prntain
stability during sterilizetion process. For this

pdrpose different typvs of stabilizers at difFGFEnt
-fauals wara tried in milk samples, The levels, and

types of stabilizers used in ths présant study w8Te as

per the list given below,

8)  Pectin (Sigma) 0.2, 0.3, 0.4 and O.8%.
b) Pectin (locel) 0.2, 0.3, 0,4 and 0,8%

€)  MC ~ low viscosity (Sigma) 0.2, 0,3, 0,4 and
 o.8g.

d) | mc ?_madiuq viscosity (Sigma) 0,2, 0.3; e
| and 0.8%. _

)  CMC (lucel) 0.2, 0.3, 0,4 and 0,8%.

f) Guar gum = MV 2/4 grade {local) 0,34%,
g) Guar gum - MV 2/3 grade (local) 0,3%

h) Locust bean -qum (sigma} 0,3,
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i) k~Carrageenan {(3igma}, UsBSh.
i) Agar (Sigma) U.34.

&) pregel at in ized potato_starcn'ﬂ‘ﬁﬁn_-

In all triaIS,f;%aﬁéégagééﬁ-miik (3.04 fat
and 8,5% SNF) used, Indivigusl lot of milk was mixed
with sugar at the rate of 13 gm/iﬂu ml of siandardized
milk and calculated amuunt.nf swnd;iligdru uu;miuiinqoluad.
The mixture was then sterilized iﬁzgutoclaue.
_The-mcsﬁlsuiﬁabie t;parof stabilizar uaé

selected on the basis of visual wvbservation of protein

stabil ity and viscosity of ths product.
- 4,3,4 - OPTIMISAT ION OF LEVEL OF MILK SULID$

Toned milk (3% fat, 8.5 SNF) when usasd for
praparétioﬁ 6F acidifiqd-miik bauerége, it was found.
that the viscosity of the Finsl product wan vory. high,
and ﬁanca may not be sccoptable as a buvvorcaye., [t was
thereforse, fell nagussary to raduca-tha viscpsity of the
product by using diluted miik. For this purpose, thiowe
levels of dilution uiz; 80320, 70330 and 60:40 with
- water uwere used, ;The.addition of stabilivar for diluted
toned milk was done in proportion to milk solids and |
samples of acidified milk baverage wers prapared,
Selection of milk dilution rggquired was done on the
baéislof seénsory evaluation (i.e, flauour,'and body and
taxgure ;cgra) and viscosity méasuremdnt of the buverayse

sampies.
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4,3,5 . SELECTION OF STABILIZ ING SALT, FLAVUUR .

AND COLOUR

Once ths process was standardizad:fur fhé
praparatinﬁ of sterilized and stablse gpid}fied“miik |
bevarage with suitable combinat ion of'pH.aéd-Sughr levsal,
stabilizer and milk solids lsvel, it was further improved
by -the additinﬁ of nr&tasmhihg salt, flavour and acclp=-
table colour st diffsrent lsvels (ssction 3.2.1.5, 3.2,1.6

and 3.2.1.7, Igspectively),

4.4 PADKAG ING AND ST ORAGE
44,1 PACKAG ING

In order Lo atudy the stability of béueraﬁa
under differsnt a£oraga cond itions, it was packad in
'g;ass bottkaé (capa&ity; 200 wml) and motall ised polyester
pouches (200 ml capacity). Glaes bottles wers closod
-tightly mith'crnun cap wibh the help of capping machine
while metall isad pquastar pouch8s werae heat sealed,
Bi-axially orientalted polypropylene (BOPP) films were
tried initiélly, but was not found suitable for packaging

acidified milk beverage, hence these we e drgpped from

-axperimental study.
4,4,2 ° STORAGE

The packagad'éamplas uéra then stored at
59 * 2°C (30 + 54 RH} in e refrigeratad cabinet and in a
separats tharmostztically controlled incubator maintained

at 36% & 1%C (70 & 5% RH).
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The stored prnduct was analysed at ragﬁiar
intervals for uarioué physicnwchémical prdpertiasruiz.
pH, sediment, viscosity, colour (reflectancu), ruducing
SQQAr, frew fatty acids, TBA valug, non-protein nitrogen
and HMf ualds. It was alsp subjected to sensory svalua-

tion and total spore count,

4,5 - ANALYTICAL MEVHDOS
44541 ANAL YT ICAL METHQDS FOR MILK ANO SKIN MILK
. 405.1.1 Fat

Fet content of milk and skim milk were
determined by Gerber méthod 4s described in 1531224,

Part I ~ First revision (1977).

4,5.1.2 Milk Solids=-not-fat (SNF)

The SNF content in milk and skim milk were
datarmihad’by 203l lactometsr using Richmond's formula

as under,

_ CLR
SNF (A) = ———— 4 0.,2F + 0,14
.4
whars,
*O.R is the corrected lactometer reading st 29°(,

and 'F! is the per cent fat in milk,

4,5,2 ANAL YT ICAL METHODS FOR ACIDIFIED MILK
BEVERAGE
4,5,2.1 Fat

Fat percentage in acidified wilk boverage was
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estimated by Rose-Gottlieh method (153 2902, 1964) using

mnjunnlar fat extraction apparatus (1s: 2311, 19?3)

%,5.,2,2 Totsl solids

The total solids content of beverage uas
determined by the Indian Standard method (IS: 2802, 1964).
About 5,0 gt of beverage sampls was welghed accurately
in a clean-dried metal dish containing abnuﬁ 20 g of
prsparad sand and a stirring rod, The sand.uas further
ssturated by careful addition of a feuw drops uf double

distilled uatar, and thoroughly aixed, The wet sand

.umth sample was then spread uniformly in the drying diah.
The dish containing the sampls was then kapf in an
electric oven maintained at 1DZ° » 1°C until a conqtant
uaight of dried dish is obtained

Total splids contant

was calculafed in the per cent by weight, as par the

formusla given below,
| 100 x (C - A)
(8 - 4)

Totel solids (%) =

Uhsre’ . _
A = weight of empty dish (in gw) along with

sand snd glass rod;

B = weight of dish (in gh) with the sampls
befors drying, and

C = weight of dish (in oM) with the sample
after drying. -
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4.5.2.3 E—li

pH of samples, during product developmant
and stdraﬁa.siudy was determined by the digital pH meter
(Model, MOH=3, Mercantile EnginBers, New Delhi) at 209%¢

temperature,

G,54C48 Total Protelin -

The total hitrugén content of the sample was

deterninad by-ths“mathod of Menasffee and Overmann (1940),
with slight modifications, wherein an accurately weinhad
(about 0.5 gm) semple was tfansfarrad into a 300 ml

K jeldanl flésk and digested after the addition of 2,0 g
sgdium sulphats, 0,14 nm mercuric oxide and 5 ml cong,
sulphuric scid, for 45 min. or till the mixtura became
'glaar,_ The content of the flask ware coolad, 5U ml
nitrogen free distilled water added te it and the aminonia .
distilled off, with 15 wl of 5 par cent (w/v) scdium
hydfoxide selution, into 25 ml saturated boric acid
sglution containing 4 drops of wixed indicator (made by
"dissolving 100 mg methyl réd and 30 mg methylene blue
in 66 ml of 95 per cent ethyl alcoﬁol and then making
up the volume to 100 ml with distilled water), Approxi-
mately 60 to 70 ml distillate was collacted in a 100 ml
conical flask, The contents of ths Fiask ware titrated
ageinst 0.02 N sulphuric acid., A blank determination,
using distilled watar in place of sawple was also carried
out., The toeptal nitrugun and par cent proloin uar;

calculeted as under,
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o (A - B) N x 14,0 x 100
Per cent nitrogen =

W
whaere, o
A = ml sulphuric acid reguired for sample

8

H

'mlgsulphufic.acid regquired for blank
N ='_nofm31ity of sulphuric acid used

W = _weight-of'sample in mg

Per cent protein = psr cent total nitrogen x 6.38

4.5.2.5  Viscosity.

:Tha-dynémié viscosity of acidified milk
beverage was determinsd by'using Huepplar'é falling ball
uiécnsimatar'(manufactured by veb Prufgaratewsrk Medingen/
Dresden, Germany). All the sampias wB o tampared.and
kept constant at 20°¢. The desired temparatura.ﬁas
maintained by circulating uataf through the outer jacket
of the viscosimetsr, Hoeppler uiscdsimatef-uas leveljed
by using the gpirit leual;: The measuring tubs yas fillsed
with ths sampie and.the ball was inserted through the
open &nd of the tube. Care was taken to avoid air
bubbles in tﬁa tube and the open end was closed,
pifferent bslls were used ?or various samples depending
on tﬁe raquirament. The time taken by the ball to fail
through a distance to 100 mm uas meésured accurately in

consecutive runs by means of a 1/10 sscond stop-watch .

and the mean was calculated,

fhe gpecific gravity of sample was alsn

- determined at 20°¢C uging a specific gravity bottle,
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The dynamic viscosity of the sample was

calcul ated by the formula based on tho Stoke's lau,

n = F {5k -~ S¢) K

whera, . .
n = dynaric viscosity in centipoise
F = fall #ime of the bail in seconds (angla of
"inclination, 80°)
Sk = sepecific gravity of the ball
Sp = specific gravity of the sample, and
K = ball'constant
4,5,2.6 golour (Reflectance)

The colour of the praduct‘uas maasurad in
tems of reflectance using a "Reflactometer O -28%

(Elico Pvt, Ltd., Hvderakad, India),

Thse opafat;ng procedurs consisted of setting
indicatnr at *2erp' by adjusting screw provided in the
meter, Instrument was then connected with main supply
(220/240 V) and switch was set to ‘on' position, uWith -
blank plate in the sockat,lindicatur was readjustad to
Yzero'! with the 'aet—-zera' knob. 8Search unit was then
placed on the white standard magnesium oxide block and
instrument was adjustad to the value corresponding to
‘the reflectivity marksd on the bloek with the aid of the
sensitivity knob, Magnesium oxide block was then replacdd
with black, grey and whiﬁalélahs suppli=zgd with the

instrument and adjustment made to ensuTe thiat the meter
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roading corresponds to the reflactivity values marked

on these slabs. Wwhsp everything was in order, beueraga
sample in glass bottle (ractangular) was placed befora
the search unit and reflectivity measured at 450 nm and
the scala reading noféd. Per cant change in raflgctanca

was ohtained by using following formula.

§_§“”£~g—1nn
Per cent change in reflectance = 'l
uharé,

X = reflectance of stored sample, and

Y = reflectanca of:fresh sample
4,5,2.7  Sediment

The sadiﬁeni-content was determined by the
Indian Standard Method (1S: 1479, Part li, 19i=i) with
spme mqﬁiéication. Ten ml of sample (ét 249C) uas tzken
in 15 ml capabity g raduated cantrifugs tube (0.1 ml
graduation} end centrifuged at 2000 rpm for 1C minutes,
The supernatant vas discarded and r8placed with equdk
vadert - amount of distilied:uatér and centrifuged again
for 10 minutes at 2000 rpm; The amount of selids, in ml,

remaininy in the centrifuge tube was taken azs sediment.

4,5.2.8 Reducing Sugar

The procedure prescribed for ice-tream by
Indian Standard Institution (IS: 2802, 1964) was foilowed
to determine redﬁcing sugar in acidifisd milk beverage

wherein about 10 g of semple wes taken,
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4e5.2.9 Free Fatty Acids (FFA)

The methed of Deeth et al. (1975) was adopted
for estimat ion nf-Freé-fatty acids with sllight modifi-

cation,

Jan ml of well prepared bpﬁeraga sémple.at.
room temperature was transferred iﬁfé 35 ml Stophﬂred.
test tube and tu?this 10 ml of extraction mixture (iso-
propaﬁﬁl:patrolgum etn8r; 4N HZSUa”in 4031031 proportion)
was added and mixed uell.by vigoreus shaking,r Petroleum
ether (12 ml) and uater (8 m1) were added and stoppered
‘the tastfpuhe and shaken vigorously for 15 sacondg_ The -
tuo 1ayars~qwaallouad to settle (within. 5-10 minu%a) and
an aliquoﬁ of the upper layer was withdraun uarmruliy
and transfoerred to a 50 wl conical flask., After addiiion
of & drdps of 1 par cent methanolic phannlphthajein
indicator, the solution uaé Litrated with U.UZN_thhanolié'J.
KOH, A blank in which prcduct was taplacad with water,
'uas usqd to nbtaiﬁ the background titration. The free
fatty acids content of beverage samplu was talculated inp
terms of micro equivalent per millilitre (u esq/ml) of

beversge, as follous,

FFA (u eq/m) = T xN
: P x v

"1
x L7
wvhars,
... T = net titration volume (in #1) of methanolic KOH
N = nommality of methanolic KCH (0,02 N)
V "= wvolumu of beveroge sampla {in ml), ang

P = proportion of thu uPper-layur titrated
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volume of aliquof withdraun.for titrastion
.2, ' ot
Total volume of upp8r layer

4,5.,2.,10  Thiobarbituric Acid (TEAR) Value

. {
The THA value wvas estimated as par the

method describad by Sidwell et al, (1955) uith‘slighf
modificat ions, Ninety ml of well mixed acidified milk
beverage sample was transfarfed irte 800 ml of Kjeldahl
Flask and tn this 4,2 ml Ef 3 N HCl was added, This

was thereaftsr diétilled and 50 ml of distillzte wes
collected in 10 min, From this, 10 ml distillste uas
transferred into 25 ml glassestmppaied tube, After
+adding 1,0 ml TBA feagant (D.&?-gm/100 ml glacizl acetice
acid);ltha tube uas'placad_in boiling water bath exactly
for 35 min,, cooleﬁ_tn room temperatura and tho nbsor-
bance (0D) was mégsured at 530 nm agminst distilled

water as a blenk in a spactrbphctcmatar (Spectronic 20,

Bausch and Lomb, USA).

4.5.2.11 Non=-protein Mitrogen (NN)

The NPN content of acidifisd milk beversge
was determined by the mothod of Rouland (1938) with

slight modificatien. Ten ml of éampla was taksn into

100 ml volumettic Flask, Diluted with 25 mi of nitrogen

free water, 2,5 ml of lead acstate (41%) snlution.was

then added to precipitate the sample, Weter was then
added upto the mark ano.mixud thoroughly, When preci-
pitete settled at the hnttnh; §Upsrnatant liquid was

filtered through whatrun No,62 filter paper and 20 ml of
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clesr Fiitraté was ussd for nitrogen estimation as per

G,5,2.4),

4,5,2.12 .Total 5-Hydroxy Methyl Furfural (HMF) Value

The method suggested by Kenney and Bassette
{1959) Qag.amployed for the determinution of HAF velue

with some modification.

Ten ml of beverage sample (without sdded
colaurj was taken in 50 ml test tube, Follouéd oy additiunl
of 5 ml of 0.3 N oxslic acid. Tube wes covered and plsced
- in a boiling water bath for one hour., After this, it uas
removed and cooledlt; roem temperature with tap water,
This was followed by the addition of 2.5 ml of 41 per cent
lead acetate in aaﬁh tube, Mixed and filtered thgough
whatman No,42 filter paper., To 4,0 ml of filtrats,

1.0 ml aquéous splution of TBA (G.DS M) was added snd

the tubes were placed in a water bath at AUDC for 30-4&!
min. Rafiltarad-tha'mixturé through uhntmnn No,M2. filter
paper, in case, if; cbservaid l-arnlf precipitato, The blank -
was prepared in tha.saha way substituting distillad uéier
for beverage sample., Tha absorbance (0D) was measured

at 443 nm in g apactrophotﬁmatar (Spactranic-zn,haausch
énd Lomb) against a blanl, Tne standérd curve (Fig,4,1)
preparsd by using'étandaxd HMF (Sigma)selutions was. used

fnr-calculations.

Regression @quation obtained for HIF determi~
nat ion waes - :
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Y = TY.0%42 x = 1,2485
where,
" x is absplute absorbance at 443 nm, and

y is HAF in umol /lit of product

H,5e2413 Total Spore Count

- a) Sampl iny:

The sanples of acidified milk Leverage were
opansd.in a covered chamber sterilized Ly U.V., radigtion,
An aseptic environment was creste®d during sampling,
Oilutions were pirepared usiﬁg ¢ ml dilution blank'prepared

with U.thar cent sodium chloride solution.

b) Spare count:

Total spore count was done according to the

procedure descsibed in I5: 4238 (1967) vaing Tryptone

Dextrose Agar modium {pH 7,0) of tiu followlng composition,

Tryptone f 10,0

Yésst extract 340

Sopluble starch _ 1.0

Glucosse 1.0

Agax {Bact.gradﬂ) : 3,0
4,6 SENSORY _EVALUAT IGN

The sensqry evaluation of bsverasge samples
‘was carried out Ly & panal pf trained judges selectsed

from Osiry Technology Division. Scoring of the samples
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was done on a 9-point hedonic scals (Annﬁ&urﬁ—lj\as
recommended by Peryam and Pilgrim (1957)., The samples
ware evaluated for various selected sensory parameters
like flavour, body and texture, colour énd sppearancs,
and overall acceptabil ity during the procéss of product

development and storage studies,

4.7 - STATIST CAL ANALYSIS

Tha sénsbry auglqation scores and the data
on physico~chemical properties of the acidified milk
beverags- samples at sach step of development uere
ét%tistically analysed for analysis of variance (anoVa),
linear rag;aasibb and coefficient of correlation accor~
ding to tp& 1:ocadura recﬁmmanded by Snedecor and

Cochran (1967),

4.8 CON SUME.RS A CCEPT AN .

Consumers accaptability trisl wes conducted
at the Institute's Milk Perlour., Tha beversge was
served to a total of 530 conéumeré from different strata
of the sociely., The consumers ware asked to indicate
their preference of acceptability or non-acceptapil ity

for the product by placing a tick mark on the proforma

given in ‘Annexure II,

4,9 £0ST._0f PRODU LT JON

In the preseni study, the cost of production
of acidified milk boverayge wss celculated on the bpais of

assumpt ions made as follous,
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A small scale beverage factory with tha
capacity of 1000 kg of milk pear day, was

considarad.

The factory will work fer 300 days in a year

and operste for one shift (8 hours) per day.

The handl ing losses of 1 per cent of the
totel milk handled was assumaed, during

manufacturing and packaging of the bevarage,

it was presumed that excess of fat to be

removed in the form of cream {(40%) and will

be considered as by-product,

The cost of raw buffalo milk (6X fat and 9.9
SN#) was assumed at the rete of L.5,50 por

lLitre,

The expenditure on account of raw materials,
utilitias, labour, rafrigaratinn, leaboratory
expenses, stc, uers calculated essentially

on the auerage?preuailing-rétes for each iteﬁ.

- Building, land and equipment cost was consi=-

dered as lump-sum investment,

The dapréciation on cspital investment i,e,
building, aﬁuipmant, machinery etc, has been
charged on standard rates, The interest gn
working expenses and capital investment was

charged vn 16,5 per cent basic as recommended
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by Governnent for swmall scale industriss

loan,

1t was expected that equipments suggested
for a plant, will be able to accommodate

the' future expansion of milk handl ing uﬁto

2500 kg pBIT day,.
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5. RESULTS ANOD DISCUSSION

Thin chapler dealts wilh Lhe rasol s (.JiiLi.‘Ii.l}-U(l“
durinu-prﬁsgnt inuubtigation on acidif iwd milk buverage,
‘Xha first phase of this study.uas conce;ﬁuq with tha
nﬁtlmiaation of tnn technological parsmeters for the
'productinn:uf_acigiﬁied milk bsuuf?gu tﬂﬁh)nand ﬁhe
-cenaumﬁrs acceuﬁabiliLy study ﬂfuthé buveraye, In the
.second phasa;'sbudiqs were conductsed on thé shalf life
of whe acidified.milk beverage ;tored-in two types of
packag ing matarials. Finally, attamgts have been made
to work out the cost of production cﬁ.ﬁﬂB.on a commercial
scale, The results have been presented mostly in
" tabulated form, but uberTeever necessary, they uwere fuyrther
interpreted with the help of suitable illustrations; The

rosul ts have been discussud under differunt headings,

5,1 PROCESS DELVELOPMENT FOR THE MANUFACTURE

OF ACIDTF EL MILK SCVERAGE

54141 SeLECVIon uF pH-3LGAR CuMu INAT IUN AND
TYFE UF ACLD

5.1.1.1 Prel iminary Laboratory Trials

With the inteniion of deualdping nodiroctly
acidified milk based heverage, pra}iminary stadies yera
conducted using four different btypes of acid viz, citrig,
phosphoric, 1actic and hyﬁ:bchloric. The acceptainil ity
of acidified bavervagw Iis eﬁtirely depensient on the optimum

metching of sweetnises and spoulness This

Lig

caqt L aohieved
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by.trying different 1euels of <ugar and pH conditions,
However, diffurent nclds give enliraly dilferent
in@unuity of spurnocy, parceptilon ol Eha e aga T gl
pti lavels combinution. Kueplng tnewe Tacte in mind,
varipus combinations (Teble 5,1) wers Lriwd to qrriﬁu

t most aceeptable level of sugor and pli In Ythe product,

m

3

Sample. weTe propared frow posteorized topud
wilh (3,6 fab and 8,54 SNF) din which weighud gant ity of
sdgar (14;16,18 and 20% od-u/u of tonad milc) was
dissaigad at 459¢. f(ixture was chilled to 6°-5°C before
acidification (to minimime protein cnagulation) and pH
was then adjustsd_tn differanbfluuelu, viheze NGB, 4,25,
4,00, 3.7% and 3.53 using difforent acid plutions
{(Table 4,.1). ﬂcidiried_saﬁples ware then homogen izad
using 'Rannie' single stage homogenizex (pressure 25-35
atmgand temperature GQ-BOC) and given to the judges for

sensory avaluat ion,

From the Tabla 5,1, it was obascved that in
case of citric ocid based hBverage, the product was
found to be more acceptable to judpes at nH 4,25 and 4,00,
when the sugar levals ranqéd betwran 16 and 20 per bﬁnt,
and alseo witn 20 per cent sugar at pH 5,75, The product
was sl ightly accaptahla at 14 per went vugar lauai with |
pH 4425 ard 4,00, and zt 14 tu 18 pQL wnt sugur lavel
with pH 3.7%. The sanples ab pH 4,50 and 3.90 wrd pot

aceeptable to the judges at all .sugav Lewsls,



Talle 65,1: EFfoct of pit and sugar levels and Lypue

1

uf
aci on accaptalrility of flavour,
Acid . pH Sugar level (% w/v of taned milk) .
. 14 16 18 20
4,50 - - - -
4,25 + =+ ++ L TS
Citric 4,00 » L -4 ke
3.75 - + + -+
3450 - - - -
4,50 - - - -
a025 - -* - e
Phosphoric 4,00 + * *+ .
3.?5 L .4 s + 4
3,50 + : +4 4+ i
4,50 -t ke + +
4,20 +t ++ ++ 4
Lactic 4.00 * + + +
3. ?5 - Ll — -
3. SD - - - -
4.50 - - - -
4. 25 - - - -
“Hydrochleric 4.00 _ . - _
3,75 - - - _
3.50 - - - -

%+ Acceptabls

?

= Not acoceptotle

*

™

Glightly acceptable

¥



Acidified heverage sampl=s prepared using
phoéphdric acid wers found accaptable at all sujar
leavaly Qith pH 3,%5. AL pH lavels of 3,20 and 4,00,
*the ﬁrodﬁct was found only slightly acceptabls with

14 paf cent sugar level, but i% was acceptable betousen
16 - 20 per cent sugar at 4,00 pH. Buﬁorugu with pH
4,25 and 4,50, was not found acceptable tﬁ the judges

at sugar leyels ranging bstueen 14 -~ 20 per cent.

in case of lactic acid based bevetage, the
trend for accaptabiiity was mostly Cgverse uf_thaf
noticed for phosphoric acid., The product with higher
pH was 1i?ad hora than that with lowor pite  THeEve oo
with pH 3:50 and 3.75 was not Ffound aceaplablz at all
sugar:fauals (14-20%j but at pH 4,25, it.uas found to be
mora acceptabrle at all sugar lauals; The product with
pH 4,50 was acceptable onlylat 14 and 16 par cent levsls
of sugar due to 1&53 intensity of sournass and slightly.
acceptable at 13 snd éu per cent sunar lauela,‘uhila
pH 4,00 gave slight accepiability to the product at

sugar levels betusen 14 éndzzn psr cént,

Howsver, in case8 of hydrochleric acid hased
baveraga, nona of the saupie at all pd and sugar layels

was found acceptable during preliminary studies, Generally,

-the product had strong pungent odour and taste of chloriné

and hence; inspite of tartness and sweotness in the preriuct,

it was not found aceeptacis tp the Judgaus, therelore, Lhe
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use of hydrochloric acla uas discontinued in subsaguent

trials,

It is obvipus from the'ahﬁua_results that pH.
, snd sugar levals are uery.mﬁth.important fﬁdfanﬁ_in Lthe
acceptability of acidif}ed Eeuafages'prEparad using
differsnt types of acids .ﬁnre datailaed orgeanolaptic
studies uere condu;ted sunsequentlg for bevérage samples
\unich werse fuund.té-be accapﬁahle in ptéli@inary trials

\ . ,
when prepared with different types of acidg

S¢14142 Bptimisation of pH and Sugar Level Using

- Citric Acid

Durting preliminary £rialé on Qaing.citrlc'
acid in the preparation of milk based directly acidified
beverage, it was obsarved that the samplés with pH lavels
of 3,79, 4,00 and 4,25 were found lo ba.s;ightly aq&ep—
table to accaptable at diffarant sugar legels. &
detailed study bn senéory_aCQEptability based an.flauuur
sCOT® dnly was carried out to optimise the pH and sugar
level in the product, Thafflauuur accaptability Scures

ara presented in Table 5.2 ‘end analysis of variancs in

Teble 5.3,

It is gvident from the Tabhle 5.2 that the
acceptabil ity scora of the product at pH 4,00 was highest
{6.97) et 18 per cent sugar followed by an average sgurs
aof 6,77, 6.57 and 6,33 at 20, 16 and 14 per cunt sugar

lovels, respesctively.
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Table 5.2: Effect of different levels of pH and
' sugar on flavour score, using citric

acid,
pH level sugar level (% w/v of toned milk)
14 16 18 24 Maan
4,25 6,17 .47 6,73 6.67 6,51
4,00 6,33 657 6,97 6,77 - 6,66
3.75 6.05 6,20 6,20 6,47 6420
Mean 6.18 639 6,63 6,60

Table 5.3: ANOVA for pH and sugar levels with
' citric acid,

Source of variation d,f M.5.5. Fo.Valua C.D,
Repl icates 2 .0.003616 0,25

pH | 2 0.655283 45,13#* 0,102
Sugar K 3 7 D,394818 . 27.19%* 0,118
pH x Sugar 6 0.037069 2.61%  0.204
Error - 22 0,014520

* P L0,08; #e p £ 0,01
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At pH 3,75, highest average flavour score
(6,37) was obtalned for product with 20 per caent suger,
uheiaas, at 16 to 1B psr cent sugar, the scorss Tanainsd

at 6.20, but with 14 per cent sugar, the flavour scors

decreased to 6,03,

The product uith'd.ZG pH obtained maximum
scor® of 6,73 abl 18 per cent sugar faollowed by an average
scor® of 6.67, 6.47 and 6,17 at 20, 16 and 14 per cent

sugar levsls, raespsctively. . '

Statistical aﬁalysis of flavour scores ‘
(Table 5,3) showed that thers was a highly significant
difference (P {0.01) betuesn the flavour scores duélto'
pH as well as sugar lovels. Higfsr auerage SCOTOS uwaTre
obtained at pH 4.00 fallowa& by samples having pH 4425,
The pgasent study reQBalad that the beversgs prepared
vsing cltric acid Qith a pH of 4,0 and 18 per cunt sugal

was most acceptables on tho basis of flavour score,

Se1.7.3 Optimisation pof pH and Sugar:Leuel

‘Using Phosphoric Acid

The resulis on flavour evalugtion scorss of
acidified milk beverage preparsd with thSphafic acid
with three pH levels (4.0, 3.75 end 3.50) and Fcﬁr,sugar
levels (14, 16, 18 aﬁd 204}, are p:asantep'in Table 5,4

and its apalvsis of variance 'in Table 5,5,

The average flavour soore was found to be
highest (7,30) in case of samples with pH 3.75% and 18 per

gent suger followsd by average scures of T30, 6,87 apnd
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Table S.4s Effect of differant lavels of pH and
. ' sugar on flavour scors, using phos-
phoric acid.

pH level Sugar level (% w/v of toned milk) Mean
14 16 18 20

‘4,00 6,53 6.90 6.87 5.83  6.78

3.75 6,73 7.10 7,30 6,87 7,00

3/.513 6450 6470 . 673 6,71 6,67

‘Meen 6.59 6,90 6,97 6.82

" Taeble 5.5: ANOVA for pH and sugar levels with
phosphoric acid,

Source of variation d.f. M.5.5. F.Valusg C.D.
| aapficatas 2 0.003616 0,50

pH 2 0,328616 45,%34%% 0,072
Sugar 3 0.243905 33.67%4 0,083
- pH x sugar 6 0, 036757 5,078 (3,144
Error 22 0.007247 o

#* P L 0.M
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6,73 with sugar levels of 16, 20 and 14 per cant,

respectively at same pH lével,

At pH 4.00 and 3.50, tha;Fiéuour SCOres
increased graduslly from 6,53 tg 6,96, -ang 6.50 to 6,77,
raspect ively, with the increasa-in suga® lsvel Fruh 14
to 20 per cent. The maximum average scores of 6,90 and
6,77 ware obtainad Fo; the beverage samples prepared with
4.00 pH.and iﬁ per cent sugar level, and pH S.SU'and

. 20 per cent sugar lsvsel, Tespectivsly,

Analysis of variance (Table S.S) alsc showad
remarkable effect of pHand sugar level on flavour scores
(PI.O.U1).' Amongst 12 comb inat ioms, the product at p
3,75 with 18 per cent sugar gave muximum aviran? neore
of 7.30 (CO = 0.144) fnllobad by an avsrage score of
7,10 for ﬁH 3.75 with 18 per cant sugar; 6.90 for pH 4,80
with 16 per cent sugarj whereas pH 3.50with 14 per cent
sugar gaue‘least scor® (6.50) to the product.. Hence the
product prepared with phosphoric acid with the combination

of pH 3,75 and 18 per cent sugar level mas.selectad for

further studies,

5.1.1.4 Qgﬁimisatinn uf.pH and sugalb lovel

using Lactic Acid

Preliminary investigations showed that (Table
5.7) ecidified bevsrage prepared with lactic acid, may
be acceptable in the pH range of 4,50 to 4,00 at Sugar

levals of 14, 16, 18 and 20 par cent, & detailed sludy
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-

was themefore, undertaken to arrive at the optimum lavel -

of pH and sugar, on .the basis of flavour scores,

1he results of the evaluation of Flavpur
scu?as of dif fersnt pH-suga} comb Inat ions ara prosaented
in Table 5.6, It was obsarved that higher aygragé score
of 7,17 uwas obtained at pH.ﬁ.ZS with sugar level of 15
per cent followed by average scores of 6,83, 6.73.and
6.63.uith sugar levels of 18, 14 and 20 per cent,

respectively at the same pH.

&t pH 4.5, the higher auarage“scdra (6.90)
was obtained with 16 per cent sugar in tﬁé product,
Slightly lnsa'scofa.of 6,87 uadlobtaiﬁud wikir 14 per cent
-sugar. The scorss declined further to 6.57 and 6,37 at
18 end 20 per cent aug;r 1avéls, rBSpdptiuuly prpbably

dus to more sweekiness of the product,

The product at pH 4,00 obtainad lowar scores
(6.00 - 6,40) at all sugar'lauals as compared tg. the
scorashobtéihéd-for'prnduct ét-pH 4,50 aﬁd 4,25, due to
excess ive soummess of the product sven at 20 per cent

sugar level,

ANOVA {(Table 5,7) showed that tha flavpur
'scoresof the beverage were affected more with pH leyels

(PL0.01) than the sugar lavels (P (0.05),

5.1.1.5 Conclus ive Remarks L

Flavour is not a singls, sharply-defined

sensation but the combination of many basie sansnt inpn,



Table 5,6

Effact gf diffaraent levels of pH and
sugar op Flavour cecore using lactics

acird,

100

pH level sugar level (% w/v of toned milk) ,. -
14 16 18 20

4,50 6.87 6.90 6,57 6.37  6.67

4,25 6.73 7,17 683 6,63  6.84

4,00 6,00 6.17 6,27 6,40 6,21

Mean 6453 6,74 6.56 6,47

Table 5,7: ANOVA, for pH and sugar levels with

’ lactic gcid. :

Spurce of variation d,.f, MeSaSe Foe¥zlum C.D.

Replicates 2 0,002500 0,08

pH 2 1.293333 39,79% 0,153

Sugar 3 .0,127685 3.91? 0,176

pH x sugar &  0.156296 4,81%% 0,305

Lrror 22 0.032500

* P 40.05; #* p 001
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In the product }ike acidified milk beverage, the uptimui
"combinat ion of sourness and sweetness or acidity (or pH)
and sugar combination are.uery important, The sourness
is dependent upon the acidity; Different aci@sgiua

dif fersnt intensity of soumess psrcept ion at the s ame
pH level. Hemce effort was made to select bast
cnmbinatioﬁ of pH and ngax level and typs of acid for

the dauélopmant of most aceeptabls bayarage;

Basad-on the fléﬁouf scoras of acidified
beverags prepared with ditfic, phdsphoric.and lactic
acid with four levels of sugar,iit is ssBen fraﬁ_r39u1ts
pfasentad in Table 5.2, 5.4 and 5,6 that sample prepared
with phosphoric agid at a pﬁ of 3.756 and with 18 per
Icént sugar sec'ﬁrdmaximum_average'scura of 7.30 c‘lusely
_foiloued by an auaraga'scurg-nf 7.17 for éampia prﬂpéred
with lactic acid with a pH-d.fs and sugar level of 16
per cent, Samples prepared with citric acid st pH 4.0
and with a sugar level-of 18 par cantmﬁggyan average scére
of 6.97_only;. On iha basis of this flaﬁnur SCOres
'ubtainad, acidified bauaragefprapared uitﬁ thSphOric‘
acid with 3,75 pH and 18 per cent suQar-uas selected
for further investigation, Since the aim was to pfepara‘
acidified milk beverage with louwest possibla pH, praﬁuct
prepared with phoSphnric acid as acidifier wus fgund to
be more acceptabls.at pH 3,75 and - hen e inis acid was
Finally selected to standardize the tachnological

parameters for the preparation of directly acidified

milk beverage,
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Dodd and Gupte {1990)_basad on Fhair stﬁdy
on sygar contént:of various soft drinks and beve rages
available in the market, reported that thérg were
significant uariations'in sugat content of dif Ferent
beuarages which rangaﬁ from 5,06 to 17.29 gmf1OU On .
Total sugar content of fruit based bovereges was found

to be highaer and it ranged batusen 11,35 to 17,30 per

cent.
5,1.2 - STABILIZATION GF ACIDIFIED MILK SYSTEM

Stability of protein in milk system is an

-“important consideration in ths development of acidified
milk bauerége. The protein system can be destabilized
gasily due to altéra£ion in salt_cdnuentratidn‘or_pH.
 To_maintain 5tébility of acidified milk protein system
at starilization temperature is thaiefnra, a very
.difficult task, Review of literature had indicated that
the protein system cazn be stabilized by using different
typaa_uf‘stabilizars,‘aingly uf in combination. Saeveral
p;tented methods for stabilizing sour drinks made from
;milﬁ orf skim milk are svailsble, In moust cases it was
obsafuad that heat treatment uas given upto the pasteu-
rizat ion temperature uniy. ﬁTp'achtie the stability at
storilizat ion temperature in'tﬁa acid food system; fha:a
is @ need for further investigation and hence number of
stabilizers were trieg in the present oﬁudy for improving
the stability of proteins .:in. tha'p:;pafation-of directly

ecidified steriluaimiik based beverage,
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S.142,1 Salection of dultable Type of Htihilizor
a) initial screeniny of stabilizers:

The laboratory trials were conducted to
determine the suiltability of certain sele;ted sLabilizBrs
on tiwe basis of visuael observations and commients glven
by 8 panel o judges on viscosity and on protein stabtlity;
For this étudylsamples uére preparﬂd.ffom toned milk
'(3;‘; Fat and B.5% SNF) with the addition of 18 per.cent
sugar and stabilizers at thq rate of 0;3 psr cent. Only
in cass of k-tarrageenan 2 lowar concentration (i.B._D.QS%)
uvas used since it-producad highly viscous product at

~higner concentration, All samples weTe adjusted'tg pH

:3.?5 us ing phoéphoric acid,

Samples wore initially ohworved by juilgus
for their viscosity and tpgh heat troatments were yiven
until. coagulation uccﬂrraﬂ in the prdducts. .Tha resul ts
presented in Table 5,8 indicates that only pnctin'(Siéma
‘and local grade) and ML-sodium szlt (Sigma: low and
madium viscosity gréda) gave a louer visecosity to the
product on the basis of visual obsesvation, Remaining
8ll other stabilizers had coused viscosity to increase.
cons idB rably as was evidant from visual ohseruations;
Ouring heat treatment to the product, ths samples werse
observed to coagulate betwzen 42 to 72°%¢C. ﬁmonést

- gifferent samples, sémplas withy pectin and Q1C yere

nbserved $a coagulate at slightly highsr temperaturss
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Cffeoct of stobilizers on viscosity und
protein

TR STIAR N A S AV (\f.i.'an:_'t] aghrorunt .innf.)

potato starch
(local)

$r, Stasbilizer Contentr~ Comnents Coagulao- Remarks
NO. : ation ' on tion tonp
(% wfv of wviscosity (°c)
millk} '
1. Pectin (3igma} e Less vig- 63 selpctued
: cous

2. Pectin {local) N3 Lnss vis- 64 Solected

: _ cous '

3, OiCfia salt 0u3 Lous vig= 61 Selocted
{Sigmea, lou cous '
‘viscosity )

4, OiC-Na 5a2lt 03 LBss vig- 77 Salectud
(Sigma, medium . CouUS

viscesity)
3. [Ntz Salt 0.3 S1ightly 513 tiot sele-
(local, medium :
> : mo re chad
to high vig-~ viscous _
" \ 15 S

6, Guar gum {local 0.3 Highly 57 tiot sele-
My 2/8) viscous cted

7. Guar gum (loca 0.3 - Highly 52 Not sele-
My 2/3) - viscous cted

B8, Locust bean Ca3 o ra 5y not sBle=
gum (Sigma) viscous ctad

9. K~Carrazgeenan 0,03 Too much 50 Mot cele-

(Sigme) viscous ctoe
_ more wviscous cted
"11. Pregeletinized
1 golab nizat U.3 Viscous 43
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(61 te ?2°E]. since it was obsarued thot pectin ond MC
at U.,3 pur cent level did not increase the viscouity in
the beverage considerably, it was deci@ad to further
increase the level of these tuo stabilizers in the
bauerége. It was also expected that further increass

in the levél of stebilirzer would also contribute to the
increaéa in stability of the protein system in the
beverage., Hence higher levele of pectin and L were

selected far further studies,

In casse pf other-romaining stabilizers if
they were to be considered, then Lheir levels in the
beverage should be considerably reduced to decrease the
viscosity develepment in the product. Reduction in
level of stabilizer might not improve the haat stability
of the protoin system as even at 0.3 per cent, the
stability was obszerved to be poor, OUn the other hand
Lf Lhe level iy inéruauud buyund 0.3 pur cunl, Llha
stabilizers may cause undas;rahle rige in viscosity in
the product and it may not be accepted as beverage,

Hence other stabilizers uere'not considered for further

studies,
b) Screen ing bf selectad stabilizers:

‘From the results (Table 5,8) on suitability
of dirfqyent stabilizers for acidified milklsygtum, it
w&s noticed Lhat both types of pectin and O°C did not

show much increase in viscosity ol the product as judged
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by visual observations and also showed that the product
could be heated to a slighﬂ7nigner tamparature beferse
nsoagul at ion ocrurred }n tha.proﬁuct; These tuo stabi-
1izers were thus sslected For further study in oacidified
milk system at threo higher levels viz. D.4, 0.8 and

1.2 por cont, The products with added stabilizers were
now subjedted to'heat treatment at 11ﬁ°C for S5 min in

all cases, The products weare judged visually for

viscosity and stabil ity,

It is evident from Table $.9 that in case of
both types of pectin, the viscosity of the product at
0.4 per cent level did not increase considerably as
comparéd to what was noticed at 0.3 per cent level
aa:lier. But at 0,8 and 1,2 per cent level, there uwas
considersble increase in the viscosity, milk_samplés
with both types of pectins at all three levels wsre

found to cosgulate on heal treatment,

In case bf.DﬂC (Yow viscosity grade), the
viscosity increased és the level of TMC was increased
,from 0.4 fo 1¢2 per cent. _Samples with 0.4 and 0,8 per
.cént Léuel of OMC coagulated on heat Lrestment, 2ut .
with samples cuntainiﬁg 1.2 per cent 01C (low viscgsity
grade), there was no cowmplate coaguletion es noticed
in case of pactins butafew flakes could be ndtined in

tﬁé_prnduct.

In casw QF'UWC'(medium uiécumity ;Tadu ) al:

i an

the viscosity was found to increasc as the lovel of



Teble 5,9: E&Ffect of stabilizer levels on viscosity end stability
(at sterilization temperature) of ecidified milk
beverage {visual observations),

Sr,  Stabilizer 0,45 0,8% 1,24

No. : Viscosity Stability Viscosity GStability Viscosity GEability

1. Pectin (Sigma) Low foagulated Hore vis~ Coaguleted Vyery high (oaqulszted

- cosity -

2, fectin (local) . . " . »  Coagulated

3. OiC - Na Salt (Sigma) @ " " n " Slightly
low viscosity coagul ated

4, gnC - Na Salt (Sigma) L “ foderately Sliohtly " Mot coagu-
medium viscosity high vis~- coagulated 1ated

casaty

LOL
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st.ahilizar was incrpased Prom G.4 Lo 1.2 o0 oenl.
Samplos with Q.4 pur. ;unt leyul of ONC wure cumplebiely
coagulated during heﬁt treatmant, Samples containling
0,8 per cent ﬁﬂC thounh not complataly coagulatad un
'haating but;i?u fl akes of cdagulatﬂd particles could
e nobicud, In cone of sanples containing 1,2 por t:-.ln-ﬁ
sy t!{ﬁru was no coagulat ic~n in bthe produci. . Thase
results thus indicabed that pectins even upto lavel of
1.2 p8r cent ware not suitable for stabilizing acidified
milk sysiem. L (low viscosiﬁy gradeo) also was not ahln
to completely atsbilize tha systam at 1.2 pur eapt laynl.
Tﬁé stabiiity of acidifisd milk system lnprover! as the.
loval of MC (medium viscosity gr:'utln) wne Inercasod Trom
0.8 to 1.2 par cant, Hence @iC (medium viscousity grade)

was salected for furbher studiss,

50102.2 Qﬂtimisation of CIC LB\H?}l

a) ' Effact of ONC level on viscosity and stabilitys

Zarlier laboratory triaié had indicated thet
MC (Na-salt, medium viscosity grads, Sigma) at 1,2 per
cent lavel was able to stabilize directbly acidified milk
boverays hauing a pi of 3.75; But a£ 5,0 per cent leval,
the product showsd signs of coagulation during sterili-
zation., In order to.confirm tne suitability of using e,
further detailed studiss wors carried out using three
levels (viz. 1.0, 1.2 and 1.3%) of Gﬂc.in'directly

acidified milk bevaragc,
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From Table 5.10 it was sesn that as the
lavael of DMC was increased from 1.0 to 1.4 per ;Ght;
the viscosity of the acidifiad.milk béuefége"at 20°¢
increased from an averagse value of 12,51 ¢cP to 23.87_cP.
After sterilization, samples with 1,0 pér ﬁqn;_uﬂt'
showed visible signs of slight cosgulation., Afeu flakes
of smaller size of coagulated particles could be _
not iced intFeu-samples. Samples Qith'1.2land 1.4 pér
cant level gf Gﬂﬁ'had no visual conagulation. The
present study further confirmed that in acidified milk,
MC (medium viscosity gradé) arpund 1.2 per cent leuBl,-

stabilized the product againat teat cnagulatidn; -
b) Sulaction uf_most“optimum'lﬂvel-uf aTCs

The hwuéstigation on stabilizaéinﬁ of -acidif iad
milk system with M C has shown thét at i.q per cént 1eué1,q
feu flakes were noticed in sterilized product, whereas .
coagul at ion did: not ocour: + in product containing 1,2
‘per cent level of OMC, In order to arrive at optimum
leval of COMC required, thres levels of CMC (medium
viscosity grade) in ths nar?ou range {1.15, 1.20 and
1.25%) usre studied in the pinducﬁ and thé product after
starilization (110°C for % min) was evaluated for flavour,
and bbBy and tesxture score by'a panel of judges and also

the viscosity of the product (in cP at 20°C) was measured.

It is evident from Table 5,11, the viscosity
of the product increased F rom 14,20 cP to 19.58 cP an the

level pf CMC wes increased from 1,15 to 1.25 per cunt,



Teble S.10: Effsct of MC leveéls on viscosity and

> protein stability of beverage,

110

OiC level Viscosity st 20°C Visual observestion on

(%) (cp)*_ protein stability

aftar starilization at

11U°C/5 minute,

1,0 12,51 Fou flakes with smaller
- size particle in fouw
samples,
142 16,92 . . No flakss, ne coagulation
1.4 23,87 No flakes, npo coagulation

#* agverage of six samples

Table S5.,11: Effect of EMC 18vels on flavour, body
and texture, and protein stability of

acidif iad besverage,

Characterist ics® CMe level (%)
1415 1.20 1.25
Flavour (score) 6453 630 6,15
Body and Taxturé'(scura) 6,40 5495 4,98.
Viscosity (cP) at 20°C 14420 16.97 19,58
- Protein stabil ity No coagu=- No coagu- No coagu-
(visual observation) lation lation lat ion

* Average of four replicates
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The average flavour score of the product decreased from
6.53 to 6,15 as the level of (MC was increased from.
115 to 1.25 p8r cent. Similarly the body and textur®
"score also decreasadffrnm 6.&0 to 4,98 with increase

in MG 19;,91. uﬁqer axparimental conditions, a louer
level of 1.15 per cent MMT was found to be more aceep=
table with product, alsp the product on starilizatibn
did not show signs of coagulation and therefore, ONC°
(Na-38lt, medium viscosity grade) at 1.15 per cent

level was tried in all further triels,

It is believed thet curdling of the milk 1s
prevented by a compiax that is formed between the casein
and the acidic carboxyl gfoups of the 01C molscule
(Hidalgo and Hansen, 1969). Shenkenhaerq et al. (107i)
daveloped the formula for stabilized milk-prange Jﬁica
bevaraée, containing 0.2 per cent CMC, 'GMCHNa salt
have also been usaed in fruit flauoufad milk baverage

within the range of 4.2 to 6.0 per cent (Nishiyama, 19763
Nishiyama, 1982), |

5e143 OPT IMISATION OF LEVEL OF MILK S0LIDS

Although carboxymethyl cellulgse (hedium
viscosity grads) was found to be #*the most suitatle
.sﬁabilizarﬁ at 1.15 per cant (w/v bé toned milk) leyel
in the acidified milk beverage, the acceptahility of the

product in terms of flavour, and body and texture scors

be ,
ware Found-toLG.SB and 6,40 raspactively (Table 5.11).
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Many of the judges commented that the product had
higaef viscps ity to be considered as a beverage,
Therefore, it was cqnsidérgd'nacaséary to d;lute the
milk to somo Oxtent btu reduce the viscoulby of the’
product, Tonad milk was therefors, diluted uikh water
in ratios (v/v) of B0:20, 70:30 and 6ﬁ:40. Tha quantity
of added sugar and acid solution wers kept constant,
uantity of stabilizer to be added was reduced prbpor-
tionately to the milk dilutien. The semples uewe
5tarilizad at 11008 for S minuta, and were sub jected

to viscosity mBasurement and sensory evaluatiocn,

5.1.3.1 Effaect of Milk Dilution on Viscosity

1t is evident from Table 5,72 that the
dilution of milk with water showed a dacrease in
viscosity of the beverage, considerably.  As cumparéd-to
average viscosity of 14.20 cP in undilutsd sample, the.
viscosity raducad to 10.53 cP in samples diluted wvith
20 parts of water, Further dilutibn‘uith 30 and 40 parts

of water, the viscosity decraased to 8,67 and 7.62 cP,

respactiyely,

Table 5,12: Yiscosity of acidified milk béverange made
With diffarent ratic of tonad milk and

water,
Toned milksWater ratio Viscosity (cP)#
100 : GO | . 14,20
80 s 20 10453
70 ¢ 30 B.07
80 : 40 7,62

¥ Avetege of LRree replicates ' -
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8,1.3.2 gPfect of Milk Dilution on Body and

Texturs, and Flavour Score

It was Purther observed (Table 5.13) that
tﬁa diiution-uf toned milk ulth water, considerably
increasad the body and texture score of beverage from
6.40 (for undiluted milk) to 6.90 and 7.38 for diluted
milk at 80:20 and 70:30 ratio, Furﬁhar increase in
dilution to 60:40 ratic reduced the body and textura
score tp 6,55, A small inéraasa ih average flavour
score was also natibad.in_acidifiad milk beverage due
to dilution of milk in the preparaticn of acidified
besverage, The average flavour score was ubserued to
increase to 6,57 for beverage prepared with B0:20 ratio
of‘dilution, and further increassd to 6;73 at 70:30
ratio of dilution. FurTther dilution of milk to 60340
ratio, caused the average flaﬁaui‘scbre to decrease to

6.23'mostly due to more watery taste, 0On the basis of

Table 5,13: Body and texture, and flavour score af
acidified milk bsverage made with .
. differant ratic of toned milk and water,

Toned milk 3 water . Score®
ratio - -
B Body and texture Flavour
100300 6,40 6,53
80320 : 6.90 6,57
70330 735 6. 73
60240 6,55 | 6423

o fverage of three replicates
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these results diluticn ratio of 70:30 for milk and water

finalised for the manufacture of acidifisd milk baverags,

Since the higher level of milk solids gave
morTe viscous body to the acidic besverage, many uQrkéré
have tried lower level of milk solids for fha.prepafation
cf acidified boversges, A method for manu?acﬁure of |
acidified milk begérage with low milk sol ids-nct-fat
{i.e. 1.5 to 4.64) had been clalmed which remained
stable without precipitetion and separetion (Anon,. 19?§)
Yasumatsu 8t sl. (1980a) have reportad of stahil ized
acidified skim milk bsveraqe uith a pHof 3,35 - 3,7%
and a milk-sol ids-not-fat éantant of 0.7 to 1.5 per cent

{(u/u).

TR OPT IMISATION OF STABILIZING SALY

Se1e8,1 Ef fect of Stabilizing Salts on_Flavour,

and Body and Texture Score

Addition of certain salts like tri-spdium
citrate and dibasic potassium phosphaté are repcrted to
$prove sensory characteristice of acidified beverages,
Preparat ion of acidic bBverage with phosphoric scid at |
pH 3.75 using C at 1.15.par cent levsl as the stabi-
lizing agent had shown that the body and texturs scores
obtained was observed to be 6,4 (Table 5,11), Further
improvement in body and texture scorxe yas obtained yith
prOpar.dilutinn of thae prc&uct (sec, §.1.3). In order

to further improve tho sunsory scores, if poo.iblio, by
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addition of salts, tri-sodium citrste and dibnaic
potasgium phasphate were tried at thron levels and tho
sansoe Ty scoré'nf acidified buuuraga uas agvosluptod, It
is svident from Table 5.14‘that flavour and body and
texture scores could be improved by the addition of
salts in comparison to contrel (without salts). When
dibasic potsssium phosphate was added to the beverags
at the rate of U;Uﬁ'par cent, tha average flavour scors
increasaed from 6;73 {(control) to 6.920. Gut further
incregse in level of this salt to 0.09 and 0.12 per cent
caused the average scores to denraasa‘to 6.73 and 6,67,

respectively, Tho body and texture also was found to

Table S5,14: Effect of stabilizing salts on flawvopur,
gae body and texture score,

Stabilizing salts Concent-  Fflavour Body and

rat ion SCore “texture
(%) | SCcore
Control ' - 6,73 7.37
Trisodium ~ 0.06 6493 7,47
citrate C.09 7413 - 7,77
0.12 6,70 T.20
Dibasic potassium ~ 0.06 6,90 707
phosphate 0.09 6,73 .40
Q.12 6,67 Te20

increase at 0,06 per cent level of dibasic potassium
phosphate, in comparison to control, The average body

and texture score increased from 7,37 (control) to 7,47



116

et 0.06 per cent lsvel addition of salt, But further
increass in level to 0.09 and 0,12 per cent, caused
decrease in the averzge body and texture scores to 7.40

and 7.20, respectively.

The use of trieSﬁdium citrate at 0,06, 0,00
and Us12 b?r cent rasulteu%}ncreasa in‘tha average
élauouf scors from B.73 (contrul) to 6.93, 7.13 and.5.70,
raspectively, flavour scofes incraasaﬂ upto 0.0% per
cent level of addition of tri-sodium citrste, Further
increase in the sélt, caused the Flavou::score_tu
gecrease. 1he body and texture scores also inchaSad
from aversge of 7.37 (control) to 7.47 and 7,77 in case
of beverage samplas with 0,06 and 0,08 por cont added
trisodium citrate, further increase in the level of
citrate to 0,12 per cent caused the body and texture

scores to decreased upto 7,20,

Analysis of variance (Table 5.15 and 5.16)
revealed that lBUBl.Df stabilizing éalts had significant
effact (P<¢ 8.01) both on flavour and body and texture
sdbreS. Types of stébilizing salt also had highly
significent effect (P {0.01) on flavour score (CD, 0,072)
and modaraﬁely siynificant effect on (P {0,05) body and
texture scbras. The. interaction effect among léuels and
typas of stabiliéing salt had significant (P‘(b.01) both
on flavour, and on body and texturu scoreu (CO, uau77).
Among théae two salts trieu; although addition of bnth.

had shown improvement in certain sensory scores, the
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Table 5.15: ANUVA tor change in flavour score,

Spurce of varistion d.f. MeS o3, f.Value c. D
Repl icates : 2 0. 002900 0,43
Lavel of salt (L) 3 0,096655  14,36%* 0,102
Type of salt (T) 1 0.081637 12.13#* 0,072
L x T _ 3 0,053500 B,D1#% 0,144
Ersor . 14 0.006728

»e PO, 01

Table 5.16% ANUQ& for changs in body and texture

sScore,
$purca of variation d,f,. M.5.5. F.Valus | C.D.
Replicates - 2 0.002975 0,38
tevel of salt (L} 3  0.1582 20.61%% 0,108
Type of salt (T) 1 0,050433 B, 57# 0. 077
Lox T 3 0.050411 6.57%% 0,153
Error 14 0.007677

# P<0.05; - #* P L0,01
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improvement gbserved was moré ln cass of trisgdium
citrate. Trisodium citrate at 0.09 per cenl level uas,
therefore, selected for further studies op acidiflied

milk besverage,

" The citrate and phosphates are congidered
good peptizing agents uhicﬁ.increasa the hydratiﬁn'of
cas@in, Thay alsc help to lmpart stébility to the mix
during heat ,treatment and procdssing (Jenn€ss and

patton, 1959).

Glahn (1982) reported that when the pH of
sour milk drink is reduced below 3.5, stebility is
adversely affacﬁed, probably due to suppreéssion of the
dissociation of the carboxyl groups of the ﬁydrncdlloid.
Dabréaaing ionic strength, as by dilution of the drink
with vater, imparts stabllity, stapility of such diluted

drink can be restored by addition of buffer salts,

HawthoTne et ab, (1977) reported that the
addition of 0,03 per cent tri-sodium citréta in the |
pasteurized carbonated pineapple flavoured beverage,
improued taste, cloudiness and frothing capacity td the

product,
6e1e5 QPT IMISAT ION OF ADDED FLAVGUR

The flavour of food is all important, Tha-
aroma and flavour of food, if they ars enticing and
iatisfying tc the consumer, the eating tecomes morse

pleasurable,
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Se14 51 Effect of Addes Flavour on Acceptabil ity

gf BByeTane

Although thuo buverasgo made (ros dilutod toned
milk (70:30) was acceﬁtabla as suchy various syn}hatic
fiavpurs were &tried to make the product more appealing.
The preliminary laboratory trials had indicated that
varioue flavours 1ike pineapbla, lemon aond strauberry
were morae.acceéptahle with acidified mili bEUUraQUhthan
other flsvours like mango,swest orange and faSpberry.
The three flavours viz, pinsapple, leman and strauberry
were added at the rate of 0,5, 1.0 and 1,5 ml per litre

of beverage and sﬁbjected to sensory evaluation.

‘The results presented in Table 5,17, shouwed
that tha beverage semple with zdded pineapple, lemon
and strawberry flavours at tha concentration of 0.5, 1.5

and 1.0 ml per litre, respectively, were found ta-be

Table 5,17: Effect of different added flavours on
acceptability score of the beverage,

Flavour Concentration (mi/lit, of beverage) Mean
0.5 ) 1.0 1.5

Pineapple 7.366 7.900 7,133 T.466

Lemon 7.166 o 7,333 7.566 7,355

Strauba?ry 1.133 7.7¢6 7,333 7.411

nean 7,222 7.666 7,344
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genurally acceptsble. Houover, beverage sample containing
oinoepple flavour at the rate of 1.0 ml por ritre was
found more preferable (moxiuum aveTage SCuro, 7;05)

amongst all samples, -

The analysis of veriance (Table 5.18) also
revealed that the;e was ng significant difference between
three types oFJadued.Flauours, but thera-uau a highly'
significant diffarénce (P(.U.01) between their lsvels of
concentration, The interzction among lavel of concen-
tration and types of flavour also had significent |
(P£0,01) effect on flavour score. The present study,
thus indicated that pinsapple flavour-al the rate of 4.0
ml per litre of beverage was most acceptabla in difectly
acidified '‘milk beverage prepared uith phosphoric acid
at pH level of 3,75,

Table 5,18: ANDVA for effect of added flavour on
' acceptabil ity score,

Source of variation d.f. M.S5.9, F.Value t.0.
Replicatses 2 0.004461 0.32

Flavours (F) 2 0, 027794 2.02 0.1172
Lavels (L) 2 0.474461  34.514% 01172
Interaction (F x L} 4 0.212214 15,43%% 0, 2630
Lrror ) : 16 0.013750

*% p L0,01
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Revieuw of literature had shown that ganéraslly
in acidified milk based drinks or bevarages,only sour

feuit flavours such as pineapple, strawberry and lemon

ware usad in mwost of the studies conructed by swevdral
workers on the déualnpmunt ol such type of Loevuraeon,
5.1.16 CDPTIMISATION OF ADULD COLDUR

First impression of any food is iis-physical
- appesrance, for this reason many food product manufac-
turers take great dsal of trouble tu make the product
more attractive to look ast, .The correct attractive
colour influences the consumar in hig choice and
acceptance of a fodd product, For example, soveral
broﬁinant orange baverages have lamon as a predominating
Flavour but because;they are coloured oTange ,LhE consumaf
associstes their flaveour with orsnge, Besides matching
the colour with flavours, thé intensity of colour is
also another factur to be considerfed, Too much or too
1@39 addition of colour way glso groatly of feet the

acce@ptance of product on the basis of sensery scores,

5.1¢641 Effect of Colour Level on Acceptahility

of Beverage

Although the beverage was fgund to be more
acceptablad with pinvapple flavour at the rate of 1.ﬁ-m1 -
per litrs of baveraye, an 8ffort was médu Lo make Lhe
product more sppealing to . lhe consumer by using sQitable'

_fond grade colour. For this purpose 'lamon yelloy!

colour (1,2 solution) was added at the rate of 1.0, 2.0,
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2.5 and' 3,0 ml per litre of beverage., The preparad
product was given to dif furunt people at random to gat 
their praferencu'fur colour intens’'ity in the product,
In all 74 pegple responded to this evaluation. The
frequency distribution of the colcuf'praférehca'hy tha
consumer panel is given in Table 5,19,

Tapld 5.17:  Fraguency digbrihabion of uuﬁd&muru

accepntab il ity of acidifiod wmilk bevnrogo
with different levels of added cplour,

‘Leuel of colour Number of Per c8nt-
sglut ion : CONSUMBT o
(mL/1it)

1.0 g - 12,16
2.0 16 21,62
2.5 34 45,95
3.0 15 . 20,27
Total | 4 100. 00

1t was observed that lemon yelloy colour at
the rate of 2,5 ml (1% solution) per litre of beverage
Qas found more suitable and accBptable by the majority
of the consumer (45,954 of total consumer) and hence

this leval was selected for Further studies,

Det1e7 SUGGESTED TECHNOLOGY FOR THE MANUFACTURE
OF ACIDIFIED MILK BEVERAGE
Based on preceding investigstions, & process

for the manufacture of acidifiesd milk beverege is suggested.
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Various steps involved in the manufacture cf dirsetly
acidifivd milk basud buverayo ore del inoatoed in Fig.
5.1. The suggestad steps for the preparation of directly

acldifisd milk beuarage are as follows,

#  Standardization of milk to 3 per cent fat and 8,5

per cent SNF {i.e, tonsd milk}.

o 0ilution of tonad milk with water in 70:3u (milks
wat er) prupnriiun to get 2,1 per cent fat and

5.95 par cent 3SNF,

» warming. of the diluted milk to 45°C,
* Addition of sugar, stabilizer and stebilizing salt
(tri-sodium citrate) at the rate of 18 gu, 0,205 gm

and 0,09 gm respectively, per 100 ml of diluted milk,

* mixing and dissolving of different ingredignts and

heating the mixture to 70°-75°¢,-

. Filtaring-nf mixture, if needed.

» Cool ing the mixture to about GO-BOC.

;* Addition of phosphoric acid solution (approximately
2.25 N) at the rate of 8,0 ml psr 100 ml of diluted
milk with vigorous agitation and Final adjustment

of pH to 3.7% with diluted acid,

* Heating to 65°C.
» Addition of ecolour splution (14 solution of lsmon

yellou) at the rate of 2,5 ml per litre of beverass,

Homogenization of ths mixturé at 2500 and 500 psi

at first and second stage, respestivsly,
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» Cooling the mixture at room temperature.
» Addition of pineapple flavour at the rats of 1 ml

per litre of beverage uith proper mixing,

* Filling in 200 ml sterilizable glass bottles and

closing of the bottles with crown cork.

» Sterilization of the product at 110°C for 5 min

in amautaclave,
* Cooling ths product to room temperaturda.

Three batches of acidified milk bevsragag

were preparad as per the standardized method snd thoir
physico-chémical charabtaristics and-micrnﬁiolngical
quality were aualuated._ The‘bhyéicu—chémical characte-
.ristics and total spore count of the éterifized acidified
milk baverasge have haen prﬂﬁontnd iﬁ Table 5,20, Froum

this table 1t ?&fﬁ%ﬁut tho éuuruga total Iaolida; iat

and protsin cbntent wers ohserved to be 22,04, 1,69 and
1.79 per cent, respectively, The average pH of the
‘product was found to be 3,75, The viscosity was observed
to be 8.701 cP at 20°C with the range of 8.520 o 8.910 cp.
The averasge saediment content in the product expressed as
mi/iD mi of'baueraga was 0,17, The initial raducing

sugar level 6? the product was 3,33 pér cent and free fatty‘
acids content was 0.986 p eqg/ml, The TBA valus (0.D),

NPN content (#) and total HNF content (W mql/lit)'uera
observed to be 0,019, 0,0285 and 3,928, respectively,

The product did not show any spore count,
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Table 5,20: Physico~chemical characteristics and
_ total spors count of fresh acidified
milk beverage., . .

 Sr. 'Compunant Rango Mu agy

+ 5.E,
“No.

1. Total solids () 21,083-22.82 - 2204 & 0,39
2. Fat (%) 1,651,753 1,69 + 0,02
3, Protein (%) 1.76-1.81 1,79 & 0,013
4., pH L 3,743,76 3,75 + 0,005
"5, \Viscosity (cof) 8,520-8,910 8,701 » 0,113
6. Sediment (ml/10 ml) 0, 15-0,20 © 0417 £ 0,017
?._'Réducing sugar (£) 3,25-3,44 ' 3.53 + 0,08

- 8, Frae;fatty acids : . .

: m eg/ml) - 0.952-1,020 0,986 + 0.019
-9, Thio=barbituric acid | .
© value (0.0) D.010-0.026 '0.019 + 0,0p47

10. Non~protein . -
nitrogen (%) 0,0287-0,0294 0.0285 % 0.00062

1ﬂ. Total Hydroxy
methyl furfurel

@ mol/lit) 3.667-4,058 3.928 & 0,130

12, Totel spore count
(per ml) Nil , Nil

o




5,148 CuNsWick ACCLPTANCE FOR ACIDIFIED

MLk BEVERAGE |

Actual consumél L8sSponNse tn.a newly developed
product is an imporﬁant measure of the uorthinpss of
the product, in prder éo élucidéte the acceptaﬁility
of the acidifiad milk buverage, iE was NBLesHary to
expgss it to a Fairl; large number of cuhsuma;FQnd sask
thelr gpinion, The bﬂuﬂrage; tharafore, was 3ub juctad
to a consumer acceptébility test. T7The acidified
heveragg was prspared as_ﬁar the standardized techniquse
(5.17) and SUbJBétBU to consumer accaptance test, Tha.
coﬂsumaf were piEde uﬁ_at random and a prepared guestio-
nnaire {(Annexure Ii) uaé-giuen to them élang‘uith the’
ﬁroduct. Tha.codsuman'uara raquasted to eualuaﬁe iha\h
produckt and give:: their opinion uf_thé'pruﬂucﬁ_au-par

the instructions given in the guestionnaire,

The fregusncy distribution of congume T aécép-
£abi;ity is given in Table 5,21, S.Zé and 5,23, Out of
530 consumers, 103 {19.43%) consumey rated fhis'prgduct
as excallent, whersas 211 (39.81%), 176 (33,214), 3a
(6.42%) and & (1.13%)'cnnsumer;rated the product as vsry
good, good, fair and pooTly accégtable, rBSpﬂcfiﬁaly..
None of the consumer found this product uﬁ%ﬁa non-acceptable
grade, Only 6 out of 289_c0nsumer;in ﬁha ane group of |
25-50 rated this product as poorly BEGBp;ﬁblﬂ. Further'
it was found that the liking of the product differed with

different age groups, Under all age group, 314 (59,24%)
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consumer rated this product as very good and excellent

(Table 5,21).

Table 5,21: Frequency distribution of consumer iasponsa
(Acceptability) to acidifisd milk bsygrage
according to age groups,

Acceptabi~ No.of consumers under diff- Total QOuerall

lity= erant age groups '~ consum~ par cent

Under 16«25 25~5D Dver 2o urel

ig

Excellent 21 14 59 9 100 19,43
very good 29 51 118 13 21 39,81
Good 18 60 88 12 176 33,21
Fair | - 14 18 2 36 6,42
‘Poor - - 6 - b 1;11
Non-acdap- : _
table - - - - - -
Total 66 139 289 36 . 530 100400

The acceptability scorss were mopre ol less
similar among malé and female consumer as svident fram

Table 5,22,

On the basis of acﬁaptabls scotr8s givon by
different consumers, the average scores for oach gToup
of consumer was worked out and the results =re presented
in Tabkle 5,23, For age group undar 16, the averagd score
camés to 9.07. This shouad-that the acceptability of

the product in this age group was very yood., The averngo



Table 5.22:; Fraguency distribution of bavl@rage
acceptanhility among wale and femals
CONSUMBT.

Acceptability Male fFemale

Numbesr of Por ¢oant Number of Pur cent

consumers cansume_r-s
Excellent :.; 68 18,54 35 21.47
very good . 147 40,08 64 30,26
Good 126 34,33 50 30.68'
Fair : , 22 5,99 12 7.36
Poor ‘ 4 : 1.09 7 2 1423
Non-acceptable = - - -
Total 367 100,00 163 100.00

Teble 5,23: #Mcceptability scure of acidified milk
beverags under - different age groups

ﬁttributes | Age gTroup , : Remarks -
Under 16=-25  25~50 QOver 50
15
Number of ' :
consumer 66 139 289 36 830 {(grand total)

Total score 599 1177 2518 317 4611 (grand tutal)

Avorags :
score 9.07 8,47 8,71 8,80 8,70 (ovarall
' aveTage)
Acceptabi- very uetwden Nearer Nearer Nearer to
lity remarks good qood and to to very gogd
vary very  vary
good good good

Maximum score; 10 Excellent; 9 very good; 8 Good _
7 fair ; 6 Poor ; 46 jot acceptabia
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stores of.8.71'and 8,80 for éunsumer‘in the age grQUp-gF‘
ZB—SG-and'qQar 50, EBSchtiUEIy, indicated that the
acﬁaptabiliiy is nearsr to very good. Evsn in case of
consumer in the aga:group ﬁF'16-25, thg.accaptébility
(average score 6.47) was almost more than goud.' But

the product'uaé.ngﬁwfgond-to axcelient in case of

consumar under the age group of 16,

Baséd on the survey on 530 consumers of
dif ferent agse groups it may be presumed that this type
of directly acidified milk Easad béuarage will La
acceptable by the majority of consumars once it is

released for sale in the opBn markset,

5,2 SHELF LIFE STUDIES ON ACIDIFILD

MILK BEVERAGE

Acidifiad milk beveraga (AMB) preparad as
par the étandardizad'method,_uas filled Both in qlass
bottles (200 ml caﬁaCity) and motallisad po;yesﬁer
'b0uchaa_{200_ml,gapacipy)‘gnq storilizod at 11006 fur
5 miﬁ,in a laboratary'autnclaua.. The Sﬁmples.éfgerl
cool ing were divided into tuwo lots. One iot wias stored
“at 5% « 29C and the other at 30° + 1°C., Samples packaged
in glass bottles (B) and mstallised polyestcor pouches (P)
stored at 5° » 2°C were designatad as BR and M, ré5pec-
tivaly.' Uhereas'sampLES stored at 30° + 19¢C vere
Idasignatad as BL and PC, feépéctiﬁely, fb; the sake of

convenisnce, The samples were Sxaminsed for changss in
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their physico=-chemical properties, microbioingical quﬁ;ity_
aﬁd senscry characteristics at fifteen days }nteruala;.
The results obtained were statistigally enalysed to
determine the relative merits of the packaging and.

'atoraga_ccnditinns.

§.2,1 CHANGES IN CHEMICAL ATTRIBUTES

§,2.1.1  Fres Fatty Acids_ (FER)

If llpolytlc actiuity DCCULs durlng the
storage of sterilized acid;fied_milk beverage, the
content of FFA may increase and it may énntribute.to
‘the ‘development of off—fiauour? ;Tha acidifiéd milk
beverage. packagad in twn typas of packaglng materials

and stored at tuo dlffarent temperatures were analysed
| for changes in the FFA cnntent during four months of
storagé. The results of Lnuestigatiun are prasentad in
Teble 5,24 and Fig 5,2, and snalysis of uarlance in
Table 5.25; It is evident from Table 5.54 that FFA
content. of AMB increased during the storaga from an:
initial average value of 0,986 u 8g/ml to 1.836,_2.726,
1;705 and 2,425 & eg/ml for Bﬁ, BC, #R and PL, respecti-
vely at the end of 120 days of storage, Tﬁs max imum
increase jin FFA was noticed in Bc.fﬁlloued by PC, ER
and PRs FUsther it is evident from Fig, 5.2 that the
rate of increase in FFA content was gradual upto 45
days of storage, both at E?C.and 30°C but the rate‘nf
dncrease in FFA wes ogbserved to be faster beyond 45

days of storage, the rste of increase being mote at 30°¢
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Table 5.,24: Change in Free Fatty Acids (u eq/ml)
content of AMB duriny storage.

- Sterage _
period BR 8C R 2.1 PL Maan
(days) - |
0 0. 986 0.986 = 0,986 0,986 - 0,986
15 0,986 1,043 0,986 - - 1,043 1,014
30 1.084 1.156 0,986  1.088 1,07 '
45 1.020 1,190 1,043 1,122 1,094
. 60 1,156 . 1,394 1,088 1,394  1.258
75 1,292 1.666 1.156 1,496 1,402
90 1,451 1,949 1,281 1,893 1,643
105 1,632 . 2,335 1,462 2,210 1.910"
120 1,836 2,720 1.700 2,425 2,170
Mean 1,268 1,604 1.187 1,517

of storage. Betwsen the-two types of packaging materials,
the rate of increase in FFA content was observed tg be
higher in glass bottles than in meteall ised polyastar

pouches at both temperature of storags,

The analysis of variance (Teble 5,25) showed
that the increase in FFA content was significant dus fo
period of storage (P {0.01), packaging material (P L0,01)
and:temparatura of storage (# <0,01), the effect of
'temperatﬁra being more proﬁngnced than packaging matariala;
Further it vas observed that the AMB could be stored for

a period of 30 days and 15 days -at 5°C and 30°C raapactiualy,
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in both the packaging materials, before its FFA cecntent
increasad 5i§nificantiy. The interaction betueen period
and packaging material, and period and temperature had
aléo ﬁbﬂ}csﬂ'significant ef fect, Intersction effect

dus te ﬁackags and tempersture wes not significant.

Table 5.25: ANOUA for change in FFA.

Source of veriation o R MeS5.9, f.valus C.D..

Repl icetes i 2 0.00681¢ . 3,B3#
Storage periods (P} B  2.181719  1221.26%% 0,0344

‘Packages (PK) 1 0,189341  105,99%* 0,0162

Temperatures (T) 1 2,995346 1676.70%* 0,0162

(P x PX) - 8 0.017816 9,970%  ©,0487

P xT) '8 0.267800  149,91%# 0.0487

(PK x T) 1 0. 000256 0.14 . 0.0229

(P x PK x T) '8 0, 005037 2,82*%  (,0688
E£rror ‘ 70 0,001787 |

& #46-05. b *“"5<0'°! e
A linear increase in FFA content in ﬁHf milk
upto a étnraga period of 6 mmnths'uaa':eportad‘by MQlatje
(1986). uhen stored at 4°¢ for 6_mon£hs, there was only
a small increase (1.4 fold), which would not impair the
organcleptic quality, but & 2.0 and 2.5 fold increase at
30°cland 40°c, respectively, which had & very unfavourable

ef fect (Malatje, 1986).
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At high storage temperature, a marked hydro-
lysis of milk fat cen occur, Uhen the BDI Galue”(a o
messure of fat acxd;ty, Bureau of Dairy Industrles)
excesds 1,5, UHT' milk is judged to be rancid. Dr;assan
(199/? stored milk with lipolytic activity enhanced by

the addition af Psaudumonas-Fluorescans at different

temperaturss, He reported that the thrasmoldeDI

ualue‘ of 1.5 uas ‘axcsedad after storage foy 3 weeks at-

20°C. Pantulw and Ramamurthy (1988) while studying the
keep ing Euéiity oflghee packaged in metallised polyester’
pouches and.glass bottlses, observed that the rats of
incresse in FFA was slightly higher in_glass bottles

_tﬁan in-alumiﬁium leminated pouches., No such information
is available on the developmant of FFA in'sterilizad

acidified milk beaverage,

5.2,142 Thio=barbituric Acid (T8A yalua)

Tha results partalning to TBA value of acidif isd

milk beverage ars prasantad in Teble 5,26, Flg. S.3 and

its analysis of variance in Tabla 5,27, The TBA valusa
(expraqsaa_as 00) of ﬂhB.iﬁcfeaséd during storage from
u.u19ﬁ:;'u.oaa, 0,166, 0,044 snd 0,093 for s@mﬁles BR,
-EE:.PR'and-PC, respact ively, The maximum incresse- was
observed in samples stored in bottles st 30°C (BC),

followed by PC, BR and PR, The ANOVA (Teble 5,27)

indicated that the periodfgtoraga{ packaging ﬁaterials

“end bemipd of storage had significant effect (P 40,01)
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Change in Thio-barbituric acid value (0.0
of ANB during storage.

Storage

period (BR BC R’ PC Mean
(days) 10 " -

% 0,019 0,019 0,019  0.019 0,019
15 ., 0.019 0,020 0,015 0,020 0.018
ki) - 0,020 0,026  0.020 0,025 0,023
45 0,024 0,036 0,023 0,027 0.028
60 0,030 0,034 0,027 - D.028 0,030
75 0,033 0,049 0,030 0. 044 0,039
90 0,033 0.075 0,034 0,071 0,053

105 0,038 0,094 0,034 0,088 0. 064
120 0. 044 0.116  0.064 0,093 0,074
Me an 0,029 0,052 0,027 0,046

on TBA valua; The interaction affect due to period apnd

package was not significant.

However, effect of package

and tempereturs. was significant'(F%(U.DS). ANDVA alsg

indicates that the sffect of temperature is more pronoun-

ced than packaging materials and period of storage.

further it wes observed that AMB could be stored for a

pericd of 48, .44, 27 end 24 days respectively, in PR, BR,

PC and BC before its TBA value increased significantly,

. The rete of increase in TBA value was also observed tg

be faster after two months of storage (Fig.5.3).

R
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slight decrease noticed in TBR velus (0,034) for sample
stored in bottles at 30°C for 60 days, could be due %o

sample- tp sample variation.

Table 5,27: ANUVR for changs in TBAR value,

-

Source of variation d.f, M.5,9.  F.value €.D.

Replicates 2 0,000067 2,13

Storage periods (P) K 8 0,005033  159.31#*  0.0046
Packages {Pk) 1 0.0003 78 11.96#*  0.0022
Temparaturss (T) 1. 0,0119%1 379,56%%  0,0022
(P x PK) B~ 0.600037 1,19 3.0065
(P x T) 8 0.001720  54,45%%  0,0065
(P x T) 1 D, 000138 4,30 D, 0030
(P x Pk x T) 8 0.000045 1,44 0, 0092
Error 70 0.000032 | |
* PCO.OS; ** pL0,01

Several factors including temperature of
storage and oxygen content of product ape known to sffect
the rate of lipid okidation (Parks, 19972), UWadsworth
and Bassette'(198§j observed that the UHMT processed milk |

”.
stored at‘highar‘temperature (32°C) and with high initisl
exygen concentration hed higher TBA velues than other
| _ . .ond Patil '
samples, blnghlﬂlgﬂe)‘observaa that higher TBA values

in buffalo UHT hilk in cumparison.to cow UHT milk. The
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highst Teh velue in buffalo UHT milk couid either be
dué to difference in couposition of fat or duu ﬁU
factors relating to processing or storage of milk,
io ragve T, buffelo milk as such has higher amount of
; polyunsaturated fatty acids with four or five doulle
-bdnds as comparsd to cow milk and hence has lower
autoxidstive stability and shorter induction pefigd
(Rama Furthy end Nsreyanan, 1974), The rale of
incresse in TBH.ualues-was gbserved to be slightly
higher in glasslbbttlas,than in metall ised polyaster
. pouchés in case of ghee samples (Pantulu and Rama Jlurthy,
1988). in thé present study also the increase in TBA
value was observed to bé slightly highar in glass bottles

thén in metallised polyestsr pouches,

S5e2e1e3 Non-protein Nitrogen (NPN)}

Change in non-protein nitrogen (PN} content
indicataes the proteplysis bf the product during storage,
"The NPN content of AMB was observed to incruase from
0.0285 per cent to 0.0348, 0,0595, 0,0336 and 0.0565 per
cant in Bﬁ, éc, PR and PC, raspactiuafy at the end of
storage pérind (Table 5,28), Thes NPN conteny was
obsexvad to be slightly more in case of sauples stored
in bottles than in puﬁchas (Fig. 5.4)}. The ANOVA
(Table 5.29) indicated that the NPN contont was signi-
ficantly af Fected by the pa;iod of stunage'(P<ED,01),
pacKag ing matarials (P {0.01) and temperature of storage
(P£0.01), Tha affect of témperature vas Found to be

more pronounced than periocd of sfnraga and packaging
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matarial.

Jable 5,20: Changs in Non‘-protain nitrogan (k) content
of AMB during storage,

Storage .
peTiod an 8C FR pC e an
(days) ' '

0 0.,0285  0.0205  0.0285  0,0285  O,0265
15 0.0278  0,0306 00,0282  0,0306  0.0283
30 0, 0287 0,0341  0,0290 0.0336 0,.0313
45 0,0299  0,03735 0.9296  C.0559  0,0332
60  0.031S 0.0399  0,0310 0, 0385 0, 0352
75 0,0524  0.0457  0,0315  0,0434 0,333
50 0,0343  0.0506 C.0331  0.0569 00412

1% 0,0343  0,0585 0,0331 0,016  0,0436
120 0.0348  0,0595 0,0336  0,0565  G.0461
mean  0,0313  0,0424 0,0309  0,0406

The rasultis obf.ained in this study are in
agreemént with those obtéinad by McKellar et al. (1984)
who obsarved that the extent of proteolysis in directly
heated UHT milk was closely corralatad with length of
storage at ambient temperaturs. flalatje (1986) also
reported that the NPN cuntant_of UHT milk lncreased
during storage at a rate dependent on the storage period,
Sur and Joshi (1988} also rapqrted gradual increasg of

NPN with increase of period of storage in UHT milk,
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Table 5.209: ANOVA for change in NPN.

source of uariatiun d,f, Me5.5.  F.value C.9.
Repl icates | 2 0.0000081  6.80#%

Storage periods (P) 8  ..Q00D4B58 406,97%* 0,00089
Packages {(PK) | 1 ° 0.0008358 30.01%%  0,00062
Tempsraturss (T) 1. 0,0029245 2450,13%*% 0,00042
(P x Pk) | 8 ° 0,0000035  2,94%* 0,00126
(P xT) - 8  0,0002921 150,90%* 0,00126.
(Pk x T) | 1 0.0000318 9,94%** 0,00059
(P x Pk x T) 8§  0,0000007 0.55  ©0,08178
Ertor ' 70 0, 0000012

** pZ0,01

Increase in non casein protein during storage may ba dye
to the disintegration of cassin-whey protein complex by
proteases at higher temperature of storage, Such protea-
ses 8ither survive UHT treatment and réactiuated subsa-
quently during sturagae, Proteclytic break doun of
albumin pnitrogenous fractions cause a decrease in its

content resulting in the formation of peptides and NP,

5.2.1.4 Raducing Sugar

When a sweetened, high acid drink is sterilized
and subsequently stored, it is expected that the reducing
sugar ywill increase during storage depending upon ths

tampsrature of storage. Tha results presented in Tahls
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5,30 and Fig, 5,5 inuicets the changss occouripg in
reducing sﬁgar ﬁnntent during the storage of the pruduct.
As expected, the reducing sugar content of AMB increased
from an inifial average value of 3,33 paer cent to 4.21,_

7.89, 3.86, and 7.59 per cent for BR, 8C, PR and PC,

Table 5.30: Change in Reducing sugar (%) content
of AMB during storage,

Storage - :
period BR . BC (3% -~ PC Mean
(days) : :

0 3,33 3,33 3,33 3,33 3.33
15 3,33 3,57 3,33 3.56 3,45
36 3.36 4,00 3.37 3.7 - 3,63
4s 3,37 3,49 3,40 4,15 3,85
60 3.52 4,74 3,45 4,29 4,00
75 3.61 5.50 .3.55-_ 5,38 4,51
80 3,80, 5,99 3.64 5,79 4,80
105 3.98 7.0 3,77 6,43 5,30
120 4,21 - 7.89 3.86  7.59 5,89

Mean - 3.81 5,17 3.52 4.95

respectively at tha end of 120 days of storage. The
analysis of variance (Table 5,31) showsd that the total
reducing sugar content was significantly affected by - _
period of stnraga '(F(D.U1i,' packaging material (P4 0,01)
and temperature of storage (P<0,01); the effact of

tempsrature being more praoncunced than period of storage
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and packaging material, Further it was observed that

the acidified milk beverage could bs stored for a period

. of 55, 52, 7 and 7 days in PR, BR, PC and BC, rsspactively
uithuﬁt significant changss in reducing sugar content,

The present study indicated that the increase in reducing
sugar content was more in samples stored in-bnttla; than

in metallised polyestar pouches at both temparatures,

Table 5.31; ANOVA for change in Reducing sugar,

' Spurce of variation d;f.: N.S.S.'”_ fF.Value C.0.
Rapl icates ) 2 0.1041 . T.05%#
"Storage pericds (P) 8 89,3371 632,73%% (3,009
Packages (Pk) 1 0. 7617 51,620 0,047
Temperatures (T) 1 59.1852 4010, 71%% 0,047
(P x Pk) 8 0,0578 3.92%* 0,140
(P xT) . 8 4,7258 7 320,24%* 0,140
(Pk x T) 1 0,1736 11.76%% 0,545
(P x Pk x T) 8 0,0248 1.68 0.198
S '
Error ' 70 0.0148
*a P L0, 01
5,2.1.5 Total S-Hydrpoxy Methyl Furfural (HMF) Value

S-Hydruxy methyl furfural (H1F) is one of the
intermediate product of the Maillard reaction and its
format ion in milk is lergely dependent on the type of heat

treatment given to milk during prncaséing (patton, 1950). ,.
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HMF is also an index of browning reaction between froa
amino aroups of protein and free aldahyda groups of
reducing sugars present in any food system. Greatsr
the extent of browning, gtéater is the HMF content

(Patt;n, 1952} Hodge, 1953).

The total HIVF content (Table 5,32 and fig,
5,6) incressed from an initial averag® value of
3.92~ & mol/lit to 7.15%, 23,154 6,50 and 18,57 u mod/
1it in BR, BC, PR and PC, respectively, at the end of

Table 5.32: Change in total HMF (M mol/lit) content
) of AMB during storage.

Storage -
-psriod BR BC PR PC " Maan
(days) :
6 3.03 3.93 3,93 3,93 3.93
15 4424 6,03 4419 5,12 4,90
3g 4,42 8. 04 b4y 24 6,97 5,92
45 4,71 9,62 4445 8,19 6,74
60 5,54 11416 5,02 9,99 7.93
75 5.96  13.84 5,46 12041 9,42
90 6,28 16,75  5.67 14,70  10.85
105 6.89 . 19.87 6.22  15.42 12,11
120 7.15  23.15 6,50 18,57  13.8§

Mean 5.46 12049 5.07 10.59

120 days of storage pesriod, The analysis of variance .
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(Table 5.33) indicated that the HMF content was signi-
ficantly affected by the period of storage (P4 0.01), -
packaging material (P4 0.01) and temperature of storage
(PC0.01). It was observed that the eFFéct-nF temperé—
ture being more pruncunced than period of storage and
packaging materials, It was also obsarved that maximum
amount of HMF was released in BC followed by PC, BRland
PR.

Table 5,33: ANDOVA for change in total HMF,

Sourca of variation d.f. m.3.S. F.Value C.D.
Repl icatses -2 -0.062 0.0

Storage periods (P) 8 137,673 | 752,20%% 0,35
Packages (Pk) 1 35,132 191,97 0.56
Temparatures (T) 7 1062,321 5804,87#% 0,16
(P x PK) 8 2.414 18,19%% 0,49
°xT) 8 65,482 357,82 0,49
(Pk x T) 1 15,517 B4.79%% 0,23
(P x Pk x T) 8 14429 7.81%% 0,70
Error . 70 0,183

## P ¢ 0,01

The HWF leval in unheated milk is of importance
in explaining the development of further HMF in heated |
milk, According to Klostermeyer et al, (1978), the HMF

level in unheated whole milk was 11.1 u mol/lit while
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for whole milk heated for 10 min. at 100°c, ualua.uas
19.83 U mol/lit, uwidely uarying figures for total HMF
content in commercialiy processad UHT milk have baen
repbrted (Toter, 1979; Mettar and Naugts, 1979; Rsnnsr
and Dorguth, 1980; and Singh%:%g%%l)'.’ Mottar 8t nl.
(1979}, houeuer,.did not notice any rise in concentration
of HMF during storage. Tpay ascribed this to the
possibility that HMF is lost by oxidation or other

transformat ion during storagse,

Varadaraju et al. (1988) also reported that
during steriliza£inn of buffalo milk‘in'polypropylane
pouches, ths HMF value increased from 0.7 A mol/lit in
‘raw buffalo milk to 33 u mol/lit after sterilizat ion
at 120°C for 4 minute, The value furfher incr9asBd to
4.6 & mol/lit when sterilization wes carried out at
120°C for 5 minute, Further thaf observed that broﬁning
of milk increased approximately thres times during 30

days of storage at ambient temperature,

In their study, Fink and Kesslar (1986 .7
reported that the HAF value of UHT milk was observed to
be 3.5 u mol/lit immediately after process ing ., Tha
flavour threshold values of HMF is about 16 u mol/lit,
so that the products of the Maillard reaction may lead

to a sensory change when the UHT milk is held at 35°C or.

above,

Similar results were obtained by Nalaﬁja (1985)
who found that after storing UHT milk at 30°C for 6 mont hs,
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the HMF concentration approached the flavour thrsshold
value and at 40°C the threshold value was excesdad after
sbout 10 weeks, In the present study, it was noticed
that HMF valua in AME steadily increased uith period of
«torage, both at ruFrigarntud tenperature (5°C) ond
slevated sturageltumperature (30°C). Rate of increase

uvas observed to moré in samples stored in bottles then

in metpall ised polyester pouches,

5.201.6 pH

The data on changes in pH valug in A M8
(Table 5,34 and Fig. 5.7) showed that it decreased
significantly after 45 and 60 days of storege in BC and

PC respectively, whiles there was no significant change

Table 5,34: Change in pH of AMB during storage,

. Storage
period BR BC PR - PC Mean
(days) |
0 3,750 3,750 3,750 3,750 3,750
15 3,747 . - 3,747 3,750 3,750 3,748
30 - 3,750 3.747 3,767  3.750 3,748
45 3.743 3,747 3,753 3,743 3.747
60 34743 3,730 3,747 3,740 3,740
75 3,743 3,720 3,747 3,730 3,735
90 3,737 3.723 3,743 3.723  3.732
105 3,730 3,703 - 3,743 3,690 3,717
120 3,730 3,680 3,733 3,683 3.707'

Mean = .3,741 3,727 3.746 3.729
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in BR and PR almost upto 90 days (CD, 0.0187)., The
intaraction studies hzd shouwn (Table 5,35) that the
period of storage.and temperature had significant effect
on pH reduction in storeéd AMS. The interzcticn betueen
packaging material and purtod of storage, and butuwen
packaging material and temperature of storage had no

significant efféct. Further, it was observed that the

Table 5,35: ANOVA forlchange in pH.

Source of variation d.f. M.5.5, F.Valus ' C.D.
Replicates 2 0,000155 1,18

Storege periods (P) 8 0.002825 21,45#* 0,0093
Packages (Pk) 1 0.000229  1.74 0. 0044
Tempe ratures (T) 1 0,006525 49,5444 00,0044
(P x PKk) 8 0. 000021 0,16 0,032
(P x T) | 8 0.001018  7.73%*  0,0132
(Pk x T) ‘ 1 0, 000068 0.52  0,0062
(P x Pk x T) 8 0,000091 0.69 0.0187
Error 70 0, 000132

*# PO, 01

packaging material did not significently affect the pH
valuae, although the temperature and period of storags Bad
significant (PL0,01) effect, The simultaneous increase
in HMF ﬁalues (Table 5,32) also suggésted the possibility

of formation of various organic acids resulting fall in
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oH. Zedow and Chituta (1975) reported that a small
reduction in pH value was observed only in UHT milk

- whiech had been storsd for a long time,
54242 CHANGES IN. PHYSICAL ATTRIBUTES
542,241 Sediment

In most of the sterilized milk based beverages,
the sediment fommetion has been reported to be af fected
by factors like initial quality of milk, processihg
cnndﬁticns and sturage conditions, The study on sediment
formation in AMB showed that it increased from an initial
average velus of 0,17 ml1/10 ml to 0,40, 0,55, 0,40 and
0,58 m1/10 ml of product in BR, BC, PR and PC respsctively-
(Teble 5,36), Though the sadiment showed increasing trend

Table 5,36: Change in sediment (ml/10 ml) content
of AMB during storags,

Sﬁoraga -
period BR 8C PR pC Mean
(days) : '
0 0.17 0,17 | 0,17  0.17 0,17
15 6,20 0,20 0.20 0,20 0.20
30 0,20 0,25 0,23 0,23 0,23
45 0,28 G, 28 0.33 0,37 0,32
60 0,30 0.40 0,30 . 0,40 0,35
75 0,28 0,37 0,30 0,40 0.34
90 0.33 0.38 0.38 0,50 0,40
105 0,37 0,43 0,38 0,47 0,41
120 0,40 0.55 0,40 . 0.58 .48

Mean - 0,28 0,34 . 0,30 0,37
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during the storage period, the changes noticed were
undul at ing (Fig. 5.8). At refrigerated temperature
(8° = 2°C) upto 15 daeys of storags, the rate of sediment

in BR and PR were found to'be mpre pr less the same,

The analysis of variznce (Table 5,37) revealed
that the period of slorage os wull as temporaturoe of

*

storage had pronounced effect (P {0.01) on sedimentation

Table 5,37: ANOVA for change in sediment.

Source of variaticn d.f., = M.3,.5, F.Value C;D..
‘Replicates 2 0. 000 0. 01
Storage periods (P) 8 0,133 ~  42.12%% 0,045
packages (Pk) 1. 0,017 S.96* . 0,021
Tempe ratures (T) 1 0,104 . 36,68 0,021 }
(P x PK) B 0,003 0,97 0.063
(P xT) 8 0. 009 3.31%% 0,063
(Pk x T) 1 0,001 0,40 0,030
(P x Pk x T) 8  0.001 0,27 0, 089
Error . 70 0, 003
* p£0,05; #* pL0,01

thﬁn the type of packaging material (P4 0.05)., The
interaction effect had also shown thet only period of

- storage and tempersture of storage (P x T) has signiriéant
effact (FL<U.b1) on sediment Furmation..uhila peried of
storage and typs of packages (F x Pk)_and-typqs of peéé;gaa
and temperature of storage (Pk x T) had no signifidan£”:  '
ef fect, | .
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fiehtz (1980) observed that sedimEntation_iﬁ
UHT milk was usually caused hy denaturation of milk"
proteins or precipitetion of the salts in milk. In
szcidified milk beversge alse, the sedimeniation could be
due to denaturation of proteins or dug to lack or |
¢complete complex formation betwsen protein and stabilizer,

and also due to precipitation of milk salts.

5,24242 | Viscosity

Viscosity is an. important aspoct uF.MUUGréga
acceptability, Changes occurring in physico-chemical
properties ol AME during storage, may alter the viscosity
of the product, This change in viscosity during storage,
may have direct effect on the sensory guelity of the
product. Studies on the changes in uisﬁnsity of APMB
guring storage had shown (Table 5,38, Fig. S.9) that the
values increased from 8,701 cP to 9,610, "10,589, 9,440
and 16;294 cP for B8R, B8C, PR and PL respectively, g?tar
120 days of storage. The increase in viscosity uas
observed to be higher at 30°C storage températura than
et S°C with both types of packaging material. The
statistical analysis (Table 5.,392) had shown that-thai
‘periocd of storage, temperature of sturage and typs of
packaginé materials have been significantly affected the
viscosity cf the beverage, Ashton (1965), and Harwalkar
end Vreeman (1978) noticed rise in viscosity in stoféd
JHT m;ik:hut only in later stoqoes, Whorczs, Blanc ot.al,

(1980) obsorved thet duripng 16 weeks, viscosity decreased
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and a considerable increase was observed only after
37 wesks. In the present study, though the increase in
viscosity was noticed ip AMB, the maximum increment

was only about 2 cf.

Table 5,38: Change in viscosity (cP) of AMB
: ’ during storage.

Storage
period BR BC PR PC Maan
(days)

0 8,701 8,701 8,701  B.701 8,701
15 8,753 8,823 8,702 8,752 8,757
30 8,840 8.914 8,779  B.868 8,850
45 8.931 9.181  8.818 9,064 8,990
60 5,107 9.381 8,989 9,176 9,166
75 9,204 9,607 9,050 9,353 9,304
30 9,27  9.821 9,260 9,600 9,488

106 9,594 10,251 9,383 . 9,707  9.734
120 9,610 10,589 9,440 10,294 9,983

Mean 9.112 9,474 9,014 3,260
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Table 5.39: ANUVR for change in viscosity,

source of variagtion d.f. M.5.5. F.ualus .C.'D,

Repl icates 2 0.010352 0,50

Storage periods (P) 8  2.396568  116.62%%  0,1167

Packages (Pk) 1. 0.579625 28,21  0,0550
* Temperatures (T) 1 2,660207  129.45%*  0,0650

(F x Pk) 8  0,038869 1.89 0.1650

(P x T) 8 0,240703 11.71#%  0,165C

(Pk x T) - 1 0.061523 3.01 0.0778

(P x Pk x T) B 0,009962  D.48 0.2334
Error 70 0.020549

** L 0,01

5426243 Colour (Reflectance)

Colour is tha main sensory characteristics of
~milk and baverages uﬁich is immediately apparent and the
nhly nﬁé which has been scientificall} investigated on a
practical basis (glanc and Ddet, 1981}, The eppearance
and colour of milk as quoted by Hsu (1970) depend on

the size gradient of the fat globuls, distribution of

milk proteins and the browning reactions,
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Chznges in colour during storags of AlB ues
measursd in terms of per cent drop in reflectance and
the results are presented in Table $.40, It is avident
from the tahle that in caso of samples sterud ot 59¢,
there was no drop in per cent reflectance upto 30 déys
of storage in both types of packaging materials, The
per cent reflsctance started decreasing heyond 45 days
pf storage. In case of BA, tba'zzvﬁézfanca'aropped |
from 0,37 per cent at 45 days to 2,98 per cenf at 120
days; while in case of PR the value dropped from 0;74
per cent te 2,98 pur cent during the same period of

storege, In case of higher storage temparature (30°cj,

Table 5,40: Change in colour (% drop in reflactahpg)
of AMB during storage,

Storago
period BR 8C . PR PC
(days)

o 0.0 0,00 0,00 0,00
15 0,00 .00 0,00 0,00
30 - 0,00 ¢ 0,74 . 0,00 0,74
45 0,37 1,49 0. 74 1011
60 1.1 2,61 1449 2.24
75 .11 2.98 1,50 2.60
S0 1,86 3,35 2423 2.98

105 2.24  4.48 2.60 3,35
120 2,98 '5.22' 2,98 4,47

# msyarage of thres raplicatss
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no change in reflectance was noticad till 15 days of
storage in samples backaged in bott;eg and_matnlli;ad
.Lpolyester pouches, In case of 8C, the value dropped
from 0,74 ;,.-::rbr,uni; tu 5,22 ;‘Jila'r il bebusun 50 and 1.20
days i stirage, In caseul FC, tiw \.I'alt.m ‘Jeo reasad
from O, 74 per cent to 4.57.p0r cent during the soaud
period, Gfaphical reprasentat ion of change in culouf
racorded s per cent reflectance has been glven in
Fig. 5.10, which shows clearly that fall was quite

cunsidersblye during stovage poeriod af;ér ong month,

HCEUrdinQ to Burton (1984), UMT processind
causes . only whitening in milk, while in-~container
sterilization causes whitening and browning together,
The uhitening, therefo:e? makes it difficul@ tu separata

and interprete ths brouning resul ts.

5.2.3 CHANGE IN MICROBIOLOGICAL ATTRIBUTL
5424341 Totsl Spore Count

Resistance to heat is a common characteristic

of bacteria of the genus Bacillus (aerobic) and of genus

Clostridium {enmvrobic), It iz due to prosoncu of spords.
Milk; like other foods can be contaminated by gacillus pr
‘Clostridum prganisms. If any of the spores aescape the
effect of the heat treatment,they can cause problsm in
product.during subsequent storage, From the aveilable
infommation, it is seen that clostridia germs rarely
causa troubles in ﬁurmal sﬁeri}izgg milk, Baeillusz

species on the other hand are common survivors and main
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causs of deterioration. Mostly tharmophilic‘SPECLes

are involved, The commercial techniquas most wigely

usad nou-a-days, do not enable the sporss of all Spacies: 
to be destroyed cﬁnsistantly.“ Hduauer, tha number of
Bacillus séorés-that suruiué in Eommercially éte?iiized
prbduct is reported toolow, W may wary betusen O to
.10 per ml (Burton gt al., 1953). |
Surviving Spﬁres'can germinaté rapidly in
sterilized milk, if proper environment is created fgr
their grouth, Housved, the.phasa oF:latancy which

precede their germinat ion gen, in Fact 94500 DUBT §

very long period in starilized'ﬁilk, many weaks ol 8van
three months, The altératioq pf the product due to

mul tipl ication of uegetatiﬁa forms, ;hair'occur éuddanly,
The storape time is thérafore,'of greét importancs in

sterilized milk,

Total spore count of the AMB during storage
was studied at different period and the rasults have been
presented in Table 5.41, Initially, in all sterilized
samples, total spore count was found to bs nil, which |
showad that starilizetion tempsrature and holding tima.
used, wara ocptimum for the sterilization of the product,

wftar 60 déya of stprage, the totsal spore count was
found to ocecur in samples in both thse packaging materials,
While analysing samples after 120 days of storage, the

spore counts were found to bé 4, 53, 12 and 44 numbers;
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respect ively, in BR, 4L, PR and PC. The increase i.nv

count indicate prubably the surviving sporas garmlnated
due to changa in enu;rcnmental condition in tha prnduct_
during storsge., According to Steinbuch (1974) the
survivalinility of heat resistant bacterial sporus
during storage in acid conditions is affected by heat
activation, pH, the acid used, the molarity of weak
acids and other factors. {Blocher and Busta (1983) had
revieyed and aummariaaQ tha information on bacterial
spors resistance to acid, and explained the possible
mode of inhibition,) Generally acid conditions alohg

with gther envirgMmental conditions, influsnce the growth

Teble 5,41: Changs in total spors count (per ml)
of AMB during storage,

Stniggjsgariod B8R BC = be
(N NiL o ndL NIl NdL
15 N il . ONid N il Nil
930 N il Nil Nil M il
a5 N N i1 N il N il
60 3 7 5 6
75 3. 15 4 18
- 90 | N il 12 6 27\
105 € 28 5 (g;j>

120 | 4 - 53 12 44
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of microorganisms. ‘So far, information on effect of.
raduced pH on bacterial spores are limited, Although
study on varipus aspects of acid inhibition on microbial
spdras neads.ta be_conducﬁad. ‘Erickson and fFabian (19&2)
reported that the thermal resistance of microorganisms -
in acid foods is a function of the chémical composition
of the product and other factors, such as; the amoﬁnt
and type of sugar present, pH'and type of acid used,

The effect of organic acids on microorgan;sms is dﬁe

to tha toxicity of both the hydrogen ion and the

undissociated mpleculs,
5,244 CHANGES IN SENSCRY AT TR IBUTES

5.2.4,1 flavour Score

Thé sanples of ANB was evaluated for sensory
scores at fiftean days intarval, The initial aveérage
Flavour score was 7,90 for freshly preparad ANE (Table
5.,42). The flavour scores were obsarved to decraase
progressively during sturaga-period.. The flavgur scores
decreased from an initisl velue of 7,90 to 6.60, 4,50,
6,30 and 4,00 for beverage stored in BR, BC, PR and PG,
respactively, aftar 120 days of storage, ANOVA (Table
S5.43) indicated that the psfind and temperature of
storege had significant effect (P {D,01) on flavour
scores while type of packagss used had no significant
effect, The interaction effect also indicated that only
pariod'uf'storaga and temperaturs (P x T) had significent

affect;(P~CD.D1) on flavour scores, The flavour scores



Table 5.42: Change in flavour score of AMB
during storagoe. :
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Storage
period BR BC PR pC Mean
(days)

0 7,90 7,90 7,90 7,90 7,90
15 7,90 .90 7.90 7,77 7,87
3 . 7.87 7.90 7.80 7467 7.80
45 7.71 7.33 .33 7,40 7.56
60 7.50 7.00 7.50 7. 00 7.25
75 7.00 6450 7.40 6,50 6.85
90 6,90 6.50 7,00 5.20 6415
105 6.50 5,17 6.60 5, 00 5,62

120 6.60 4,50 6,30 4,00 5,35
Mean 7.33 6,63 7,35 6.49

Table S5,43; ANOVA for change in flavour scora,
Source of variation d,f, MeS.5. F.Value  C.D.
Repl icates 2 0.014 0,15

Storage. periods (P) 8 11.151 124.71%% 0,243
Packages (PKk) o 0,095 1,07 0.114
T emperaturss (f) 1 16,178 180,93 ## 0.114'
(P x PK) 8 0.0717 0.87 0,343
(P xT) 8 1.895 27, 19%% (0,343
(P % T) 1 04179 2,00 04162
(P x Pk x T) 8 0,023 0,26 0,486
tLrror 70 g_gagh

#* pL0,01
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an average of 6,0 is considerod to be olinghtly oceaptabla,
on thé basis of senaofy rahing, it was Found-tha@ the'
flavour of AMB stored at 5° + 2°C was acceptable upto

120 days uf storage in both types of packages. Howdvar,
at 30° + 1°¢, the product had acceptable flavour only

upto 75 days (Fig. S5.11). -

542 be2 : Body and Téxture Score

The avsrage body and texture score Fbr'frashly
preparéd ANB was observed to b8_7.?0.on 9~point hedonic
scale, The sgcores were found to decrease with pariod
Df.storagé. The rate of decrease was faster in samplas
stored at 3a9¢c than at SQC. In case of samples storad
at 5°C, the average scorses declined to 7,53 and 7,50
for BR end PR, respectively efter 120 days of storags,

In case of BC and PL, the scores reduced tpo 7,00 and
6.90 respsctively for the same period of storage (Table
.5,44), Analysis of variance (Table 5,45} had confirmad
that period of storane and temperature of storage
significantly'(Pl.G.UT)Eaffactad the body and texture
scores while type of packages had no gignifiﬁaht affect.
The intsraction effect had alsao shoun that only period
.of storage and temparature of storage (P x T} had signi-
ficant effect on body and texture scors, It is euidant
from Fig. 5.1%, that.tha rats of decraeass in body and
textura score in 8C and FC was mors betusen 60-90 days

of storage periond, The lowsst average score (6,90)



Table S.44; Change in body and texturs score of
AMB during storaga,
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Storage :
period BR BC PR PC Mean
{days)
0 7.90  7.70 7,70 7.70 7,70
15 7.70 7.70  7.70 7.70 7,70
30 7,70 7.60  7.70 7,57 7. 64
45 7.67 7,53 7,70 7,47 7,59
60 7,70 7.37 7,67 7.30 7,51
75 7.63  7.23  7.57 7.03 7.37
90 7.53 7,10 7,67 7.07 7,34
105 7.50 7.10  7.50 7.10 7.30
120 7.53 7.00 7,50 6,90 7423
Mean . 7,63 737 7,63 731

Table 5,453 ANOVA for change in body and texture score,

Sogurce of variation

defe

M.8.5. F.Value  C,D.
Repl icates 2 ID.D1U 0,71
Storage poriods (P) B 0.391 28, 724 0,096
Packagas (Pk) 1 0,018 1.3 0,045
Temperatures (T) 1 24253 165,29%# 0.045
(P x PK) 8 ~ b.oo08 0.60 0,136
(P xT) 8 0,144 10,58#% - 0,136
(Pk x T) 1 0,024 1.78 G, 064
(P x Pk x T) 8 0. 003 0,21 0,163
Error 70

U.014

** p 0,01
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obtained for BC at 30°C, was still higher than tha
-minimum acceptable leval (6,0) in the S9-point he@onic
scale, This storage sﬁudy had shoun_that body and
texturs of acidified milk beverane uss still accaptahle
after 120 days of storaga in samplss packaged in two
typas of packaging materials and stored at two diFFersnt.

temperstures,

5.2.,4,3 folour and Appearsnce Score

fable 5,46 showed that the avarage colour
and appaeranca-score for AMB was B,0 initially. The
score degreased te 7.93, 7.80, 7,90 and 7,70 after 120
- daye of storage in case of BR, BC, PR and PC, respec~ _
“tively. The analysis of variance (Table 5,47) indicated
that the period of storage and tempefature of storage
had significant effect (P {0.01) on colour and appsarance
on AMB while, tﬂa types of packaging material had no
significant effect, The colour and appearance was qell
above the average acceptahle score of 6.0 on 9-point

hedonic scale (Fig. S5.13, and Table 5.46).

S.2.8.6 Dverall Acceptsbility Score

It is evident frcmlthe Table 5,48 that the
initial auerage overall acceptability score for AMB was
7.80., After 120 days of storage, the auaréga pverall
acceptability scores we¥ declined to 6.10, 4,47, 6,33
and 4,80 for 8R, BC, PR and'PC, r95pectiuaiy. From
Figs 5414, it is evident that the rate of decreass in
overall acéaptability scole wau gredual till 3i dayé

of storage, Further storege period caused the scores
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Table 5.46; Change in cclour and appearancé scoré
' of AMB during storage,

Storage
period ©OBR BC PR PC fie an
(days) : '
o 8,00 8,00 8400 8,00 a,oﬁ
15 8,00 . 7.97 - 8.00 7.93 7.97
30 7.90 7497 B4 00 7.97 © 7,96
45 7,93 7,80 7,97 7.87 . 17,89
60 7.93  7.90 7097 7.87 7.92
75 7490 7.93 7.93 7.90 . 7,92
80 7493 7,87 7,93 7,93 7492
105 7,93 7,93 . 7.90 7.90 7,92
120 7.93 7.80  7.90 7. 70 7.83
‘mean .94 7,91 . 7,96 7.90

Table 5,47: ANOVA for chango in colour and appoaTasnce
score, .

source of variation d.f. MeS.5. F.Value CeDe
Replicates 2 - 0,010 1.46

Storage periods (P) 8 0,029 4y 27H% 0,068
Packages (Pk) 1 0,000 0,021 0.032
Temﬁeraturasl(T)' 1 0,057 B,56%% . 0,032
(P x PK) | 8 0.005 | 0.68 0;096
(P x.T) -8 0,012 1,72 0,096
(Pk x T) 1 0,006 0,90 0,045
(P x Pk x T) 8. 0,002 0.31 0,136
Error _ 70 0.007

#* p 48,04
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Table 5,48: Change in oversll acceptabiility score
of AM3 during storage,

3torage : ‘

period BR BE PR P Miean
(days) |
0 7.80 7.80 7,80 7,80 7.80
15 7,80 7.80  7.80 7,80 7.80
30 .73 7.70. 7.70 7,70 7471
45 7.57 7.30 7.70 7.47 . 7.51
60 - 7.27 6.90 7.53 6497 7017
75 7.00 6.03 7.00 6,30 6.58
90 . 6460 5,03 6.60 5,30 5,88
105 6.20 5,00 6,50 5,00 5,67
120 6,10 447 6.33 4,80 5,42

Mean . 7412 6,45 722 6,57

to da&reasa:sharply, the decrease being moreain'samplas
stored at 30°C, ANOVA (Table 5,49) had also shown thet
the pafipd of.étnrQQE, type of'hackage and storage
temperatur® had significant effect (P‘dﬂ.D1)'an oysral)
acceptability scors oF.aMB. Among the interaction
phandmenon, onl?.périod of storage and temperature of
storage (P x T) had significant ef fect (P {0.01), On
the basis of average aécabtability score {6,0), it is
seen that (Fig, 5.14) the product BR and PR are acchbpta-
ble sven after 120 days of storags, wheresas BC and Pci

‘are acceptable upto 75 days of sturage,
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Table 5,49; ANOVA for change in overall acceptability

) scOTe,
—- r———— —
_ %nu:célnf-uariation defs [e3,.3. F.Value C.0,

Replicates 2 0.005 0,24
Storage periods (P) 8 114237 -499,10%*% 0,123
Packages {Pk) S 0,332 14,75%* 0,058
Temparatures (T) = 1 11,734 521,184% 0,058
(P x Pk) 8 0,029  1.30 0,175
(P x T) 8 1,293 57,43%% 0,175
(Fk x T) | 1 0.006° 0,25 0.082
(P x Pk x T) 8 0,026 1415 0,247
Error : 70 0. 023

w#* p (0,01

The sensory characteristics of acidified

milk beverage deterioratsed during storage, - Changes in

flavour, colour and appearancSy pNd L8xtural characts~-
ristics are important in deterImining the quality of
product during storage., The available ;Bﬁults Inﬁic Lsd

that body and texture characteristics as well as colour
aﬁd appaaranéa of the product remained acceptable even
after 120 days'aF_storaga period, But the product ués.
found not accéptabla on the basis of flavour scoreg
beyond 75 days af storage when storsd at SDOC. Hoﬁeuar,

the product was still acespteble oh 120 days when stored
at s°¢, : |
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54245 INTER-RELAT IONSHIP DETUEEN VARIOUS PHYSICO-
CHEM 1CAL PARAPETERS AND SENSORY ATTR [BUTES

.ﬁtthptS uare mdde to corrﬂlate the changaﬂl_.
observed in some phy51co chamlcal prOpartles of ac1d1fled 
milk bauarage with that of changes not iced in sansory
s cores durlng storage, The coefficients uF cnrrelatiun
have basn presented ln.Tahle 5.50, It could be obsarved - .
that the sensory scores uefeffnund to be higﬁly correlsted
with physicd-chamical parémetefs nf_AMB. Based on the
information, prediction equations were developed for

s8nsory scores,

5.2.5.1 Relatiopnship between Flavour Score and

Phys ico=-chemical Parameters
a) Effect of Frec fatty acids on flavgur:

A highly significant (P £0,01) neqgative
corFelation (~0,9411) was obuerved between flavaur scoTes

(FLS) and free fatty acids (FFA). As the FFA content in

AMB increased during storags, the ssnsory score decraasad;
The relationship betueen the flavour score and free fatty
acids content during 120 days of storage of AMB could be

présented by ths fallouwing eqguation.

FLS = 10,0540 = 2.2262 FFR 4 o'y 4 , , , , (i)

Increzss in free fatty aclds expressed as per
cent FFA or acid dagree value (ADV) have beﬂn-répmrtad

by man y workers in stored UHT treated aseptitally_packagéd



” =glemical
cgpffluacntc of correiations” emong varidds FHvELED ah
Table 5.50 an:, qanaory parameters of AfN3 durlng ataragﬂ. _

pH FFA  TBA NPN RDS . HNF FLS BTS [AS CAS

PARANETERS  sgp IS RFL
1. Sediment | 359. 1.00 o ,
2. Viscosity VIS 0.81 1:50; |
3. Reflectance RFL d.73- 0..\51 1.00
4y pH o pH  =0,68 ;a,sz -0.64 1.00
5. free fetty FFA 0.82 0,94 0,80 =C.87 1.00""
- anize o

€. Thio-barsituric TSA 0e77 De91 0e76. ~0e86 0496 1400
acld value o o

Te Nun-pfutain NPN 0,77 0,89 0.76 ~C.86 0,92 0,94 1,00
nitrogen - . o St

By RaduCing Sigar RS 0,76 0,88 0,74 -0,86 0,92 0,94 0,98 1.00

9. Hydroxy Neth Yl HiF 0,74 0,87 0,73 0,82 0,90 0,92 0,98 0,98
. Furfural Ualue S o : . L R .
1[}.'. Fl‘&\-’cur SCGre FLS ---U.S?.. "0. 89 "B. 79 . Oo g2 ""'0.. 95 -Do 92 ".'UO 90 -0.90 -.D.B? 1.00 |
11. Body & Texturs_ BTS -0.73 _e. 78 ”0.71 G. ?.2 ._0.81. —.0.82 _O.Bg .*U.B? -0.8? 0-86 1.DC
" spore . o S - -
o : ' . Ty _a G4 3,39 1,1f
12, Colour & appog~ CAS ~0,48 =0, 46 =0,43 0,35 =0.44 -0,38 =0,47 =0,48 -0.45 0,44 0,3
~ Tsnce score : _ _ . ' : G4 .84 [,4C
- - e 54 . el
"3. Gvgrall accap_ GI\S _0.82 -G‘gs "'0. 79 U.B-f# "G.ga -0093 "0191 0089 ‘88 D o
. 'ta“lllt) Scorg . : . ' :

* yglues give linear corrfelection coafficksnts
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milk QSbhmidt and Rennsr, 19?5;,Uadsuorth and Sassattq,
1985). Siﬁgh-and.Patil {1989) have reported a consistent.
rise of ADV in UHT buffalo miYk (both in 55 and 6 fat)
.during'storaga.p Rannar'(féfé) pointed out that tho
releass of FFA during storage of UHT'miik is a recult

of fat hydrolysis by exocellular 1ipasss of Pseudgmonas

specias which are not inact ivated during UHT processing.
No such information is available on stored directly |
| acidified milk beUsraga.
b) _Effact of ﬁhib-bérhituric acid on flauourﬁ
| The relatibnahip béfuaen_the deta;iofaiion
in Fiauour‘scdra (FLS) and thia;barbituric acid (T8A)

values during four months of storage period could be

given by the follouwing equation,

S -I'a.47zz ~ 39,4999 TBR . 4+ . “ e oo (i8)
Curralatlnn cnafficisnt obtsined for AMB was

-0.9210, uhich showed highly significant negat ive

‘relat ionship (P'(9.01).betuaan flavour deterioration

end increese in TBA values of'bavaragqjsamplas-

Dunkley and Jannings (1951) and ﬂurand st al.
(1959) had also 83tablishad a claar ralationshlp be tue en
the TBR valuss and the deualopmant of an nxidized Flauour.
Nattar at al. (1979) while ‘studying aensory changes in
UHT milk stored uncooled (209C) upto 4 months duration;

observed that despite deterioration in taste, TBA values
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did not exceed noticsable level {(above 0.0655) and HenCGIi
he disclaimed & possible contribution of fat oxidation
tu-&ataridrétion in‘tasta. |
In case of nME,.Fastar'daterioration in
taste was observed after 75 days of storage at 30°C
(Fig, 5.3)., The rseson Fcr.faatar detariorétjnn of
sterilized AMB (pféparéd from buffalo milk) could be -
attributéd'tﬁ its highar1dqgfae-nf,unsatUrated Faity
acids cont:ant,' lower concentration of d—tncqp'harol 'and.
nthér inharent propertias-yhich make buffain:milk.fat
mnre'pnone to'qmidatiua deteriorat ion (Réma_ﬂurthy anH

Nafayanan. 1974},
c) .'Effact of non-prctain nitrogsn on fladnﬁrz
A highly significant (P {0.01) relstionship
vas obtainad (r = -0.9044),batuaaﬁ nnn-protaih.nitrogan

(NPN) content and flavourl scorss (FLS) during stqragé;

that was expressed by the eguation,

L}

FLS = 10,5710 - 11,0760 NPN o o . . . o (iid)

UHT milk samplss.that developed bittei-taste
before Qélatien'occﬁrrad, exhib ited inﬁrease in_NPN
content from 0,03 to 0,06 ﬁét cent, but the re was no
cuhmon lavel of NPN before uhichjtha level of.bittdrnéss'
could bé _consiu'_ared a_s. unaccepbable ([fMitchell and.Euings,
1885), Houwsver, in present studies the max imum  increass

in NPN content at 30°C storage temperature was obue rvad



£o be 0.,0595 per cent (Teble 5.28). &ven at this lovel

of i, no bitter toste uas ubsarued_in the product,

vd) ef fect of hydruxy;méthfl furfural velus

on Flavour}

The relationship betwsen the flaveur scores
(FLS) and total H9F contents dutring 120 doys slorage
of ANB was expressed by the eguation, |
FLS - 8.5201” 001871 HWF . . o. ] c.- a. .(i\f) -
A negative correlétion {(r = -0,8744) was
obtaineds I was Teporbed that high HAF concuntrab ion
{abcwvs 5 ppm} 1s related with stale flavour and bitter
ﬁastu-déuelopment in stored UMT milk {Mottar =t al.,
1@79). in KMB ﬁnrinq storaqge period of four vonth: ot
coni rollad Lueps raturs '(.’SUDC} tho total HMF contoenl (ue
observod to Le maximum 23,15 0 wol /it whieh coulil hove
sf fected the Flavour scores during- storage period,
&) ' Effect of reducing sugar -and pil an Flavarty
THEHCDI'-‘I'E]._B’CiQn netueen Flivour scores ond
changes neticed in reducing sugsar (RD3) and pH was not
vary ninh s compaired to FFA and TEA value. The

regrescion of flavour (FLS) on reducing sugar and pH

f aing FIxprAcsed agi

FLS = 10,2743 = 07747 ROS & v v & 4w v o (V)
and RS = ~153,1359 + 42,8504 pH o o . . . . . (vi)
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The coefficients of detarmination (R%) for
réducing sugdr and pH ware 0.B125 and;0.6676, rESpBétiualy}
It may bo explained that about 81,55 pur ecunt and 66,76
per cent of changas in flavour durlng storage would be

dJue to change in reducing sugat’ and piy ra,pautivoly,

£} _Relatiua contrihutiqn Uf_lntrlnsiC'parametars
'tﬁ flavour changess |
| “The relatiua.contributiﬁn cf.intrinéic pafa- l.
deterst such as-F?A, fBﬁ value and ﬂPN content to_the,
flauour scnras of AMB during_atorega was studied. The
fullﬁuing multiple linear ragrasﬁinn equations ware
obtainad: |
FLS ‘= 9.6086 - 1.6648 FFR - 10,8310 TBA + + . o (vii)
FLS = 10,0535 = 1,5450 FFA - 6,6290 TUA ~ 1,9109 WEW
| e e (vidd)
h Thé cbrralation:cnafficient (r) and cosffi-
ciants of determination (R?) for (vii) and. (viii) -
multiple parametsrs were, T = -0,3497, R? = 80,90155 and
I = -0.9511; 32 = D.9047, fasgactiualy. It was, therefpra -
concluded that 90.19 per cant'and 90.4?'par;cahtﬂof”tﬁé

flavour changes during storage of AMB were axplainéd by

these intrihsic paramatérs.;

$e2e542 Relatlonuhip betuﬁen Body and tuytura sColeg

gnd PthLgQ“thmLBQL garamagers.

An interdependanca of body and texture cores

(BTS) with those of viseosity (Ulb) and aadiment (SED) of
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the product was obgeruad agd ragresy ion of thﬁ fuimur_
on tha letter para@etafs could pradict‘61.?5 T ocent
and 53.11 per cent varciabl ton, rcmpectiuely in the body
aﬁﬂ tﬁxcur&.écure. The individoal relationship of
Uiscosity_and cedinent céntéht with hody and Lautoea

scorss have boun presented in the following wonabion,

"

ars 11.3062 = 0,4239 VIS + + o o o v v« o (ix)

(r = ={, 7600)

oy
puai
Ui
i

. 8.0177'_ 1.6492WSED - o'a.- [ A (X)
(r = -0,7287) : ' :

The predictability of body and texturs ‘vas
improved when its renression was taken on visensity and

sediment togather (R? = 0,6433)

875 = 10.5027 - 0,3056 VIS ~ O, 6154 SED o v o o (x1)°
(r = ={], 8321)

B5e2.5,3 Reolationship botwuun Coloiir ond AOPOD Py o
- and Physicanchamical_ngamatéts:
a) Effect of HMF and reflectancs on colour and

appearance score:

Avarage colour scores for starilized acidif ied
milk heuarageAramainad almost:cﬁnsistbnglduring complete
storage period (Fig. 5.,13) and no spparent change in
colour was noticeeble, Change in colour was éxpectad-
mainly dus to.ﬁaillérd reaction between the lysine ang

lactose in sterilized fluid milk products,

-.Aktampts were made to find out correlation
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betwsen colour and app@arance scores (CAS) and total

H'F content and reflectance values (RFL).

The'cdlour and appaaranca.scu:9§uera found-
to ble not significantly correlated uith'Hmr;(r = =0,4481),
with reflectance (r = -0.431?) and alsu reflactance along
uith HIF (r = ~0.4736).

R nop—signiflcant'ralatinnship.batuaen HF
content and CAS showed that the HMF concentrat ion had
to be uéiy high te obtain parcéiuabla change in cnlouri
since: tha cnncantration of HMF is an indlract measurs

of axtant of brouqlng raactions that had gccurrad in
.mllk-(aurtun, 1956 ; :uartzal.gg,gk.,u1989).--Funther,

it should be notsd that a poor correlation presumably

dua to ﬁha fFact that HMF Is only an intsrmadiata-product'
in the complex #aabtions inuolvad;in.ﬂaillérd bfhuning
‘leading tofﬁurmation'of brown melanoidins as the énd
product or it ‘igs possiblae that addad cﬁlaux in tha product

inter?aﬂfgd-uith the apparent change in colour af the
prddu ct.

b) Effect of HMF on reflectance:

The predictabil ity of colour in terms of
raflectance (RFL) . uas apprBCLably imprgved when. cnrrelatad

with total HMF velues, .The ragression ‘equation obtainsd

is given as undaxz,

RFL = ~0.4117 + Us2451 HIF .

a. . I - L] - - (Xii)
R? = 35,5317
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The refiectance values and Lotal HMF valuss
wars significantly carralatad (r = +0, ?292;-P'(D 01)
and cnuld pradict 53,17 per cent changa in raflactance :
dus tn ‘a unit change (0.2451) in HMF values during

storage.

522.5.4 Relationsh&p:batueah Ovarall QCCth@gilitY“

Scﬁra and thaicoéchemical Paramatera

The ouerall accaptability is a comb ined
affact of all sansoly attributas. In finding corrala-_.
t ion between flauaur acnraa, maximum corralation was
-obtaineu in case of-changea noticad in FFA conteant.
.Similarly, among body and téxture scorss, viscosity uas
found to have higher correlat ion uith body and textura
scores, In_pasé uf'golour énd appéarancé $coI8, a non-
signifibant ralﬁtionshipiuas observed with some o? the
factors 1ike changes in HMF and faflactanda.. But it'
was found that colour and appsarance in‘termslof'_
reflectance could-ba_pdasib;e %a pradict'uith-change.
in FNF_ualues; Considering most relavent relatiuhship
among SBNsory attributeé_and phy#ioﬁ-chemical parameters,
“an attamﬁﬁ was madé to Findaout'fau suitable regrassian
; aquatiﬁns, which could bacha more helpful tg'pfedict
overall acceptabil ity (chs) of ANS'during storagﬁ. The

follouwing linear aquationa wera obtalned:
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GRS = 0.6268 + D,893B FLS o + o « « » » o (xiii)
"R2 ¢ 0,6938; T = + 0.9454 |

DAS = 13.4B61 = 1.6738 FFA = 0,4678 VIS . . . (xiv)
RZ m 0,9348; r = ~0,5668

DAS = 13,0970 - 1.642? FFA - 0,4259 VIS5 - 0.0249 RFL
. R2 = 0.9354. -”009571 . " ¢ & & o a O(XU) .

OAS = A2, 3665 ~ 142460 FFA = 7.4860 TOA =

0.7462 SED = 0.3538 VIS . . . . (xvi)

R? e 0.9405, r = -0,9698

Among gensory attributes, flavour scores (FLS)
of the product being cnntributud aignirlcant, (r = +0,9454;
P £0,01) to the overall acce.ptability_ score (0OAS). Among
falatiue_cont;ihution'df intrinsic parameters, FFA _
cdntant and viscosity of_thafprnduct togéther contributed _
93,48 pai cent to OAS as compared 'to other physico-
chemical parameters ahd henca aQuatioh (xiv) can suitably
be uéad-fpr predicting the shelf life of tha directly

pridiPind mill hoverege Juring staiuge,

5,3 LOST ESTIMATION -OF ACIDIFIED MILK BEVERAGE -

The cost of production is an importent
~onsideration for establishing a remunsrative project

snd successful marketing of the product. The cost of

any product depends on a number of variabla factors and
*capital facilitias avallable, Full utilization of

capacity, saruices, bulldings, equipment, and manpnuer.

-and administrativa aat-up ganarally reduce the cost of
production of the food product.
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In the presant study, the cost of production
of acidifiad milk beveTage was éélculatad Qndar threg
heads viz., cost of rauw materials, cost of processing
and cost of paﬁkaging on the'haéis of assumptions giuén

. in gection 4,9,
5.361 : ST Uf RAW MATER IALS

The bava:age factorf with the caﬁacity tn:
hand.fa 1000 kg of milk (6,0% fat and 9.0% smr) .par day
is expected to product 4,597,490 litres of acidified milk
bsuerage per year (from 1000 kg of milk, 1658,3 litres -
of beverage is expected after assuming 1.0 per-cent loss
during manufacturs), The raw mafarialsﬁ cost inciudad
-expenditure on ingredient inputs used in the m@nufactyre
of the beverage and UE:e calculated (Table 5.%1) to be
f. 1.75 per 200 ml of acidified beverage.

Table 5.51: Cost of raw matarials,

_Ingrediant;/ ant ity Rate per kg Amount

. 7 per annum or 1it, R, o {Rs)
fmk : 3, 00,000 kg 5,50 16, 50,0008
Sugar 76,654 kg 8,50 6,51, 559 -
Stabil izer 03,428 kg = 675,00 23,13, 900
Acid - 3,994 kg 25,00 ' 99,850
Stabilizing salt 383 kg 25,00 9,575 .
Colout 12.6 kg 130.00 1,638
Flavour 503 lit 140,00 70, 420

Total - 47,96,942

Return from sele of cream @ fs,25,00/K ~ 5,58, 750
A74,5 kg of 40% craam per da;) : P

Cost of raw materials per annum

42,38,192
Interest on working capital @ 15 5¢ B .
- per annum for two months » _1’15?559_

Total: 43,54,742:;'
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S.3.2 0ST OF PROCESSING

For tha purpese of computlng the cost oF
process ing (Table 5 57). tha Lnuestmant on labour, pDuGr |
and utilities (steam, slectricity, water, etc), oparating
supplies, laboratory charges, refrigeration, depreciation

etc, were considered as detailed belou.

5.3.2.1 Skilled and Unskilled Labour Charges

In order to manufacture 487490 litres of AMB
per year, the type and numbsr of parsnnnel.naeded énd'
their wages (as per current regulaﬁidns)-haua been

detailed in Table 5,52,

. Table 5,52: Expenditure by way of labour chargés;

Personnel Numbers Salary/person Total exp.
par month per annum
() B
1. Factory manager 1 2500 30,000
2. Shift incharge 1. 2000 24, 000
3. Technicians - 4 1800 72,000
- 4, Semi~skilled uworker § 1000 . 60, DOO
5. Unskilled labour 10 800 96, 000

6. Clerk.(qffice-cUm- _ '
- store) 1 1500 18, 000

Total:s 3, 00, 000
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Se3e2e2 power and Utilitias

Tﬁa expenditure on the pouwsrt and utilities
was calcul'ated en the basis of individual component

e

cgnSUméfioh during the period of the beverage manufacture.
a)  Electricity charges:

| Tha expenditura on electrlcity consumpt lon
was npportionad on the basis of horse power hours (HPH)
taken as equal to 1 KuH alactricity. Horse pouser houts
Uara calcu;ated-by ﬁuitiplying’tha“horse poweT of &
mbtor ﬁith the number of hours if worked during the yaar
for a particular operation (Table 5,53), The electricity
is to be purchased in bulk and thé cost of 1 kuh (per

unit) is taken as fs. 1.00.

Tabla 5,53: 'Slactricity ;hérgas s

Name of unit No. HP of  Hours usad HPH per Cost per

-motor per annum  annpum annum
().
1. Milk pump 2. 1.0 600 1200
2. Cream sepa- o o
rator 1 075 150 12,5
'3, Rotary : ' -
stevilizer 1 10.00 1500 . 15000 32138,00
4, Hompgenizer 1 7.50 510 3825
5; Refrigeration '
' Iunit 1 5,00 - - 2400 12000
32137.5

or  32138,0
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b) Steam chargesi

it was assumadlthat the steam genarated by

mini bnilér (capaﬁity: 50 kg of steam per hout) would
be sufficiani for diffaren£ processes, such as fore=
working, heating, sterilization, cleaning stc, The
tbtél expenditure on steam in the form of electricity
charges have beén gelculated as follows:

Electricity consumption rate --.. 20 kuh/hour

Hours used par annum @ 2,50 hra/day,lf 750 houts .
Therefors, Kuwh péf annum @ 20-kuh/hour would be

‘ ceeves 15,000 kuhj

Therefore, cost per anﬁum-@ Rie TaU/kuh‘uould be

eesemen R"o 153000
c) Water charges:

. :

The amount of water required for processing
as 'well as cleaning during the manufacture of aclidified
milk beverage was considered to cost about i, 20,00 per

day. Therefors, total expenditure on water psr apnum

wotrld. b@ RS./- 6000. 0o

Table 5.54: Expanditure on Power and Utilities, -

Component “Amount per apnum
(%)
1. 'Electricity - 32,138
2. Steam 15, 000
3. Water 6, 000

Total 53,1380
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5¢34243 Charges for Operating Supplies

The expenditure incurred by varieus consumablé-_
articles required for proper and smooth functioning of

t he factcry; have been detailed as follous.

Table 5.55: Charges for operating supplies,

Suppl ies o Cost per annum
()
1. Clsaning and ssnitizing materizls
- Teepol _ 2, 500
- Sodium hydroxide _ 2, C00
" Washing soda . ) 2, 000
~ Nitric acid : . 1, 700
Bleaching pouder 1,800
2. Laboratory charges.
(Glesswares and reegents) 7, 500
3. Spare and maintenance of
- equipments and machineries . 15,000
4, Miscellaneous _ _ 1%, 000
Total 44, 500
S5.3.2.4 Depreciation of Building and Equipments

for calculating depreciation (Table 5.56) on
building“and 8quipmant, a tuseful Yife! and ‘aslvage value!

st tho end of useful 1ife were assumed, The annual cost

. due top depreciation was calculated as under:

Annusl cost due to - ' " Initial cost - salvege value
depraciat ion

Years of useful life
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Table 5,56: Oeprecistion onﬂbuilding and equipkents,

29825

Building and Original 'Saluaga Depreci- Oepreciation
squipments value value ation pet annuin
| | () ® (3 ()
Building _ 5 00, 000 ‘5,000 2.5 12,375
welghing scale 5, 000 250 5,0 237,50
-Milk receiving : »
tank ST 50, 000 2500 5.0 2,375
Mult ipurpose 1, 00, 000 5000 5,0 4, 750
tank with stirrer
Milk standardi- - -
zetion tank 10, 000 500 5,0 475
Milk pumps 14, 000 © 700 5,0 665
Cream separator 15, 000 750 - . 5,0 712.50
Homogenizer 2, 70, 000 8100 5.0 13, 095
Mini bpilsr ' 30, 000G 1500 5.0 1,425
Batch type g :
sterilizer 25, 006 1250 5.0 1187.50
Ahmhﬁmnmﬂk - S
cans . 30, 000 1500 5.0 1, 425
Can washing
‘unit (manual) 5, 000 250 5,0 237,50
Can st@aming block 2,000 100 5,0 95
Bottlse uashhﬁg
machine (hend 5, 000 250 5.0 237,50
operated)
Bottle filling -
- 'machine (hand 5, 000 250 5,0 237,50
- operated) _ _ § ,
Crouncotking mach- . g
ine (hand operated) 2,500 125 5,0 118,75
Refrigeration unit |
for cold storagse 60, 000 1800 5.0 291C.00
Total: 11, 26,500

42558, 75
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5434245 Intergst on Building and Eguipments

The interest at the rate of 16.5 perl cent
per annum was calculated on total_inuaatment of

fse 11, 28,500, was found to e 1,86,202,50 per year.

Se362e6. Totel cost pf Proc8ssing

The total cost of processing for 497430 lit.

- of acidified milk beverage per annum would be R, 6,26,3?9
- 88 paritha deﬁaila.giuan:iniTahla 5.57.  Tha cost 6?
processing'par bottle (200 ml-baueraga)'uprkéd out to

be fs, 0;2518 or 0,25. |

Table 5.,57: Total expenses incurred in processing.

Componant

Amdunt_

(Rs)
1, Skilled and ungdlled labour 3, 00, 000
2, Powsr and utilities . 53,138
3. Operating suppl i€s 44, 500

‘4, ODepreciation on building -
and equipments 42,558, 75
5, Interest on building and

aquipmants 1,806, 202,50

Total 6y 26,309,25
or
6’ 26’399‘ o -




5e3e3 COST OF Fh ORAG NG

The cost of pacikaginy materials inclﬁding
glass bottles, crown cOILKS and woorden crates uére
considered as consumable 1ltems. The cost due to these
items uafa_calcul;ted as per assuﬁptinnu given in

Tablse 5,58,

Table 5,58:; CLost of pabkaging.

I1tems Assumptions Cost per onnum

(k)

1. Glass bottles : Cap. 200 ml
' ' Rate: fs. 2.50/bottle
Stocks 12 days 2, 82, 788
Consumptions: In 25'trips

interest w 165%ahaum
for 12 mont.s

2. Crown corks Rate 3 w.0.12/cork
Stock '_3 1 month
Consumption: 3ingle Js 02,598
siryice ‘

Intertest @ 165%ahnun -
for one monih

24 bottles/crute

Rate s fs. 25.0/crate

Stock : 12 days . 42,952
Ccnﬁumption: i 100 tripsg |

Interest « 165%annomn
for 12 moniis

..

3, uooden cretes s Cap

Totals - 6,510,448
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Sedod TUTAL C03T OF MANUFACTURE OF ACIDIFIED
M ILK BEVERAGE

The break=-up of the total cost of manufacture
per bottle (200 ml beverags) of acidified milk baveYage
has been presented in Table 5,59,

Tacle 5,59 Estimatedfcnst of mapufacture of
acidified milk bevarage,

Campnnant _ Cost per annum - Cost per bottle
S (fs) _ (k)
1. Rew materials  43,54,742 1.7507 or 1,75
2. Processing 6y 26,359 0.2518 or 0,25
- 3. Packaging 6,35,338 - 0,2554 or 0.26
Total 56,116,479 | 2.2579 or 2,26
A

The cost of raw materials, processing, -
packaging and total cost of manufacturéfgér Lbottle (200 ul)
. 'of ready bevsrage was found to be 1.75, 0.25, 0,26 and

2.26 rupess, respactively.  If the volume of ope rat ion
is lncreased beyond 1000 kgipar_day, the cost of maznu-

facture ﬁer bottle is expected to come doun furthor,
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6.0 © SURBARY AND_ CON CLUSTION

6e1 | Oirect acidification is a nau.épprnach in
-making products similar to culture typc dairy products,
Attahtinn isldraun to the grouing auarenéss in develo=~
ping novel type milk based haoverages snd to the scope
for development of directly acidified milk based
beveragsa, Emphasiiiis éluo laid on the importancd of
asppropriste packaging system espscially the aseptic
packaging., |
6.2  Menufacturing techniques attempted in the
praparation of uafiaus types of acidifisd milk bauéraga_ '
have baen raviewsd., Effect of addition af hydrgcolloids
_in improving the protein stébiliiy in acidified milk
s;étem and thelir rolse in certain dairy product mapufac-

ture have been discussed,

643 © The scope af the prasent inuestigatiuﬁ included -
staﬁdgrﬁisation techniques for the manufacture of acldi-
fied milk beverage, study”bf"physiéd-bhamical. miérobin—_!
logibal and storage characteristics of ANG and 1’ﬁ?
computation of cast of production of acidified milk'

bevarage as per the stendardised technigue,

Beb Materials and methods used in the preparat ion
of ascidified milk beverage anv the various analytical

techniques used in evaluating the product are elaboratad;_

[
.

6.5 Pracgss cptimisatioﬁ'uas varried but for the

manufacture of acidified milk bevaraga.'
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; ' =3 inatl i type
GeBet splucticn of pr=sugar combinatlon o Yp

of aci: won abbompted,

BeSelal Preliminary laboratory trials on selecticn

of pﬁnsugﬁr canb instion with different Lypes of acids
indiecated that eacidifiwed beverag? samplés prieparard using
phospﬁnriu aﬁid WETS MO Te acceptable at pH 3,75 uiﬁﬁ
four 1edels 14,10, 50 and 204} of sugar, uith lactic
acid, a pi of 4,25 uvas. found to he more accoptahle, In

case of zitric acid ANG proepoerod with o il o 4.0 and

ot

De 20 wiw Pound Ly b wmure gaoopbablae oo

[T BN

oi hywrochloric 2cid none of Lhs samplaes yere Found

acceptable during preliminary trials itself.

6.5,1.1.1 Studies on optimisoation ol pH «+n) wogar
level using citric acid had shoun that beverage prepared

with pH of 4,0 aond 14 per cent =uqsnl uns nent :k:f:f.}l,;’;..-’::l;lg.

0.541.1.2 DOptimisetion of pib wnd cugar lowsl ucing

phosphoric acitd had shown thel o cumhinniiwnlpﬂ Ta 75

,mﬁ 18 por cent sugar lovel uos most aceephalle,

645.1,1s3 Studies on optimisation of pH and sugar layel

using lactic acid had shoun thot bsverage propsred uith

pH of 4,28 And. 16 per cunt sugar was mool scciptohle,

6+.5.1.1,4  Based on the flzvour scorss obiainad for

ecidi fled milk beversge prepared with cit ric, phonchorins

. ) r e -t

and lactic acia with four levais of sugar, i o Founl
that maxir m L eyes oo R A

hat maximum floveur score wa obitoined & y tmmplo

prapamed vith phesphoric acid at a pH of 2.75 wind uith

18 per cent suoar,
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. N . . — . . .. . '." L | . - .
B5¢5eT1e2 Stabilivzation of proteain In acluh. Lad ]l

systen uss sbtemptad with addition of stabil irers,

5.5:.14241 Studice on initial selection hadg indicsted
that two types of poctin and Luo grades of CHE ceuld he
tried for improving the stabid ity of acidified milk

system,

0eDe1e262 Scraening studius on stabhilizurn indichted
that stahility of acidifie:d milk sysbew could he
improved as the level of carboxymsthyl collulese {(medium

viscosity) was increased from 0,8 to 1.2 per uant,

6e501e2e3 Studies on optimisation of leﬁel of CHC_in_
acidified milk system had shoun higher flavour, body and -
texfure scpre  and Lduar u;scdsity in AMB could be | |
' uﬁtainéd when the leuél of DMC wés maintaindd at 1,15
per'cenf ieval in toned milk,
6e5e103 Trials on optimisation of level of milk solids’
in AMB had.indicated.that diiutian_af toned milk with
water upto & ratio of 70330 imﬁrﬁvad.the organoleptic
scope., Furtner dilution caused the sensory scores to
dacl ing, | |
645¢104 - Among the two stabilizing salts tried in
beverage to improve the seﬁaary scores, addition of both
had s?ﬂun.dmproqement in certain sensory scor8s, Tha

improvament was observed to be more in case of'trisodiﬁm
! . ¥ . ¢ . B o . . : - -
clirate than didbasic potaselum phosphats, Trisodium

citrate at 0,09 pBI cent level gavy higf';ep sensarly SCUFGS,.
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6 5.1 5 Studiaa on uptimiaation of - typa and laual af
addid flavour in ANB hsd shoun pineappla flavour at the

Irata of 1.0 ml_par litre qf.bauaraga was most acceptable,

6,5.1¢6-! ; Eonsumer prefersnce trials on colour lsvel
in AMB had shoun that lemon yellou colour st the rate of
'Z.S'ml.of 1 per cent aolutioﬁ, per litre of beverTage uas

found to be'mbrelacceptable.

6454147 Based on the nptimiéation trials, a standgr-
disad tachnigua for the méhu?acture of AMB is suggested.
The'anaiQsia of aMp had shoun the pH of the produck
varied betusen 3.?4 tq_3.7§ with anp average of 3,75.

The average total solids (par.cént), fat (per cent) and
protein (perlcent)‘yere'ﬁound to be 22,04, 1,69 and 1.?9_
réspeptiualy. The averﬁga-uiacosity of AMB was observed
to:§;7d1.cﬂ. |

6.5.1;8 The consum8r acceptance trial on AMB had
shown that out of 530 cﬁnsumEp; 103 (19.4%) rated this
product as excellent and 211 (39.81%), 176 (33.213);

34 (6.52%) and 6 (1.134) rated the prﬁduct as vary gpod,
gobd,‘fair and poorly acceptable, respactively, It was
also observed that the likiny of the product differad
with different age gfouPs. Further it was noticed that

the acceptability scores wers more or less similar among

both male and femals consumar,

6.5.2 Shelf-life studies on acidifisd milk beuerage

cérried out for 120 days et 5°+ 2°¢ and 30%% 1°C tempe-
ratura.
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6.502e1 Shelf 1ife studies,bﬁ”ma_ indicatsd that FFA |
cnntaﬁt.incraasad durihg the storage period, ﬁax;mum
increass (2.72G'§_eq/ml)”in FFA uas noticed in'8C -
followed by P, B8R and PR, Rate of lncrasss in FFA
bbntent_uas'oﬁsarvéd-to alou upto 45 dayé of storagel__
but inpreaséd ot a faster rate during subsequent périod, .
the rdte of"_'.in'-"c,-.raasa bsing.: far more at 3068 of storaga.
The rate of increase in.FFa content was nbsarqéd to be
more ln:samplas-stnrﬁd”ih glass.bottlgs;than in mstall ised

polyester pouches,

6450242 The TEA value (expressed as 00) of AMS ~
increased during storage from 0,019 to 0,044, 0,166,

0;044 anﬁ 0.083 for samplég, aﬁ, BC, PR and'Pc,.raSpactL_
‘vely. The rate of increase in' T6A valus ues ohsarved to
be‘fastar after twﬁ months of stoiage; Thé'inbreaée in

T8A valus was observed to slightly highar in glass

bottles thén in meﬁallisad polyester pouches,

£,5.2.3 ’INPN_eontant of AMB Qas bbsafvad to incréasé
from th; iﬁ@tiél value of Q.DZBS per cent tn-ﬁ;qﬁaﬁ, _
0.0596, ©0,0336 and D,D565 psr cent in BR, ac,'_ P.R‘and'Pc,.-_
respectively, The lincrease in NPN contﬁnf:yas.ubsaruéd
to be'slightly more in case of samples sfofed.ip bottles

than in metall ised polyestar pouches,

Bo5e2,4 The reducing sugar level in AMB increased

from an initial value of 3,33 per cent to 4,21, 7.89,
.86 and 7,39 folfﬁH, 8C, PR and P8, respsctively, The

increase in raducing sugar content was observed to be
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more in sémplas s£nrad in-bcttiés than in matallised‘
polyester pouches, |

6.5.2.5 T he tutal:HﬂF Gonfbnt”increasad_frém anf\
initial valu® of 3.93° u mnl/lit'tot7.15b, 23;155.‘5.5ov:
and 18,57 u ﬁol/lih in'Bﬂg’BC,'PR7and.PC raapecﬁivaly;

The rate of increase wes ohserved to ba more in samples

_stotsd in bottlas than.in:metalliaad-pnlyaster pouches.

-6'512 6 The lein AMB.Qas observed to decraase
significantly aftar 45 and 5n days- of storege in BC and
F£C reapectluely, thare was no aignificant changa in BR
and PR almost upto 90 daya.

6;5.2;7  The sadiment formation in.ﬂﬁﬁ showed that it
_inc;éasad from initisl value of 0.17 mi/10 ml %o 8.40,” 
‘0,55, 0,40 and o.és mL/10 ml infBR, BC, PR and PG,
respectively, Tthgh the sadiment'fofmatign showsd
increasing trend during storage period, the changes

noticed vere undulating,

6,5.2.8  Studies on tha changes in viscosity of AMB
during storage had shown that the values increéasad from
8,701 cP to 9,610, 10,589, 9,440 and 10,294 cP for BR,
8L, PR and PG, réSpBCt£UBIYQ Tﬁe rate of uiscosity.'
increase was observed to he higher at 30%¢ sforage

tamperature than at_SDC,

6.5.2,9 - Chahga'nf colour in AMB measured as na éant
drop in reflectance was not pBrcaptibie upto 30 days of

storage in samples stored at 5°¢C. In cass of highar
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storage tar‘nparatufa of 3,D°l:, no chang® in reflactance
notiéedlpill 15 days of storegé, Tha docreass in puf
cqnt"réflécténce,uas-quite Eonsidarabla dur ing stdrage
aftéf'30-déys. -
"6;5.2;{0 - Total épﬂra count of AMB samples uete
wm.va-d'tg nil upto 60 days of storsgo, After 120, days
of storage the counts wers found to be 8, 53, 12 and 44
Lq‘.BR, gc, PR and ec, “:as;.a;tiual.y, indicakting prgbébxy
tﬁe;u:viuing sporas-genninaﬁng.dua to 6hangas.in anuirbn?

- mental condition in the product during storags,

6,5.2411 | Thé Flauuuf scores of ANB decreased during
storagé from initial value of 75907to.6.60,'&.59,'6.30
and 4,00 for B8, .BC, ‘Pﬂ- and PG, reapactively, after 120
days of storage, The périod and temperaturﬁ of storggﬁ
were found to have sighificant of fect on flavour while
type of packaging material usad had no effect on flayour
duriﬁg storage. 0On tﬁe basis of sensary rating it is
obsarvad that ﬁha Fiauouf score of AMB stored at édc

vas acceptable upto 120 days of stdrage. At 30°C of
storage, the product had'accaptable_Flavour scoTe only

upto 75 days,

6.5.2.12 Body and texture scares uere alsp found to

decreass with the pariod_ur'stprage. .In cusd of samples

storsd at $°(, the average scores declined ta 7.53 to 7,50
from the initial score of 7,70 in BR and PR, respectively,

after 120 days. In cass of BC and PC the scores ware
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7.90 and 6,90 respectively for the éama“pariod. In all
samples the body and texture scores wers found to bd

acceptable. even after 120jdays of sto;aga.

6.5.2.13  The colour and.apﬁaaranca scors fqr.ams
decreasad from initial score-of 8,0 to 7,93, 7.80, 7.90
and T.?OIEQrusﬁy 8T, PR and.Pﬁ“rquectively, after 120
déys nf:storaga. The colour and appearance score were
found to be well above the average acceptabié store gf
6.0 on 9-point hedonic scale during the entire period

of storage under present investigation,

&.5.2,14 Tha-ouerall accéptabili£y,écdra n? AMB
desreaeed from thé initial score of 7,80 %o 6.10, 4,47,
6,33 and 4,80 fo{hﬁﬁi BC, PR and P#C;. raspectiuely, after
120 days of storaga; Samples of BR and PR stdred at SUC,
wers found to be acceptable sven upto 120 days of stﬁrage
whereas samples of 80 and PC uara-accéptébla uﬁté 75 days
of storag® on the basis of accaptabi1ity'oF stote of

6,0 on 9-point hadenic scala,

6,5.2,15 Attempts were made to correlate the changes
observed in some physicn-chamical-propar£i8$ of AMB with

that of changes noticged in senscery scores,

645,215,171 A highly significant nagatiua corrélation';
(~D.9461) wsas obseruéd_hetuaen Fiaudur.scbre and FFA
content in AMB, hBtUGBH‘TQﬂ UalUB and flavour score
{~0.9210), NPN and flanuf_scora (-0.9044) and W F valus

and flaveur scure {-C,B744)., The correlation betuaeh
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Fiauour scores and chonges noticzed in reducing sunar
content and pH of Hﬁﬁ.wwre not high @l compatud Lo Frngng
Toh, -THB relative contribubtion of intrinsic parameters
such as FFA, TBA value and N PN conteqt.tﬁ the F;ayogg,
scores of ANB during storage had shown that 9041§'per
cent and 90,47 per cent of the Flauuﬁr changaﬁlduring
storagse of AMNB u=rs Bxpiainﬂd_by thasa_intrinsic-

parameters.

6.5,2.15.2 The predictahility of bedy and texture scor®

uas aobsarved te bu ilaproved uhen its regression was

. . ' N ' e .
consddered on viscosity and sediment together (R° = 0,6437%),

'6.502.1543 Colour and appearsnce scores wers hot found

to be significantly correlated with MAF valua (r = -0,4481)

with reflecbtance (r = ~0,4317) and alsgo reflactance along

uith HAF {T = =0,4736), The re?lectanbe values and toteol

IMF value:s werd pboervad to be singnificantly correl ated
(r = +0,7222} and could predict 583,17 per cent changes

in reflectance due to unit change (0.2451) in IMF values

during storage,

"+5.2.15.4 Among sensory attributes, flavour scoros (FLS)

centributed significantly (r = 0,94%4) to the oversll

accaptab ility score (0A3). Among rolnbiue contribolion

of dntrinsic parmesters, (FA coalont and vicvouily of

the product together were found to contribute 03,43 per

cent to 0n3 as cowmpared to other physico-chamical

-

paraneters,
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64543 The cost of production of acidifiad milk
baevarage as per the siendardised technigue was worked
cut under three'haaQG:{i) cost of raw material, (ii) cost

of processing and (iii) cost of packaging.

6.3.3.1. Raw material'coat has bedn worked to be

R, 1,7507, ts. 1.75 per 200 ml of acidified beverage.

645.3.2 Cost of processing has been workad out to be .

. 0.2518 or &, 0,25 pdr 200 ml of acidified milk beverage.

6.5.3.3  Cost of packaging is worked out to ba k. Q,2554
or ks, 0.26 per 200 ml of acidified milk beverage,

B.Se3.4 Tha total cos£ hf-manu?acturing of AMB

' ﬁackagad'in bottlaes (200 ml capacity) is expected to

R 2.26;' If the vglume of oparation is increased beygnd
- 1000 kg per day, the cost of menufacture per bottle is

axpected to come down further,

646 | ,méjarity of the soft drinks spld in the market
have lass thanv1ﬂ per cent total solids, Ingrudients
Pr;sent in ghese soft drinks are sugar, flauaurings,
cnlnﬁrs,'gcids and carbondioxide, Soft drinks have

become very popular and their growth in Indien market in
racent ysars is phenomenal, ‘The cost ef gach bottlo of
gopular brand of soft drink (200-250 ml) vary betueen

fse 3.00 to 3,50 in retail guilets, SiﬁEQ thare i a
tremendous consumer preforsnce for soft drinka, if a

nutritionally better varisty of soft drinks is made

available. It is hoped that thig may be receiyed uyell



by the censuming public. This gap could éasily he Filféd
by directly acirjifiéd milk bauérage. Milk based beyerages
.haua besides . ° milk fet ahd protein, ethar nutriente .

1l ike minarai§ énd uitamins?defived from milk, Tharﬁfore}

it 1is dafinitely a nutriti@nally superior-bauerage

than ordinary carbonated spft drink, The fechnulogical

pFocess deualdped, is simple énd oould easily be adopted
by any dairy factory or ptiuata entirepreneur for the

preduction of dimgctly acidified milk;beueraga,
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ANNEXURE I

EVALUAT LON CARD FOR HEDONIC RATING TEST FOR
ACIDIFIED MILK BEVERAGE

Bateh NOsvssse

Name ﬂf judga T EEERX]

Date [ 3 B AR

Tima LI L L B T

Please rate the samples for quality sttributus asccording

to ths 9-point Hedonic scale given belou:

Te

Liked oxtremely
Liked wary much

Liked moderetely

Liked s1ightly

Neither 1iked nor -
disl ikad

Oisl iked s1lightly

'Dislikpd moderately

Qisliked very much

Disl ikad extramely

~] £ 9
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